The multidimensionality of health protective behaviors by Westra, Beverly D.
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1989
The multidimensionality of health protective
behaviors
Beverly D. Westra
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Psychology Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Westra, Beverly D., "The multidimensionality of health protective behaviors " (1989). Retrospective Theses and Dissertations. 9098.
https://lib.dr.iastate.edu/rtd/9098
INFORMATION TO USERS 
The most advanced technology has been used to photo­
graph and reproduce this manuscript from the microfilm 
master. UMI films the text directly from the original or 
copy submitted. Thus, some thesis and dissertation copies 
are in typewriter face, while others may be from any type 
of computer printer. 
The quality of this reproduction is dependent upon the 
quality of the copy submitted. Broken or indistinct print, 
colored or poor quality illustrations and photographs, 
print bleedthrough, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send UMI a 
complete manuscript and there are missing pages, these 
will be noted. Also, if unauthorized copyright material 
had to be removed, a note will indicate the deletion. 
Oversize materials (e.g., maps, drawings, charts) are re­
produced by sectioning the original, beginning at the 
upper left-hand comer and continuing from left to right in 
equal sections with small overlaps. Each original is also 
photographed in one exposure and is included in reduced 
form at the back of the book. These are also available as 
one exposure on a standard 35mm slide or as a 17" x 23" 
black and white photographic print for an additional 
charge. 
Photographs included in the original manuscript have 
been reproduced xerographically in this copy. Higher 
quality 6" x 9" black and white photographic prints are 
available for any photographs or illustrations appearing 
in this copy for an additional charge. Contact UMI directly 
to order. 
University Microfilms International 
A Bell & Howell Information Company 
300 North Zeeb Road, Ann Arbor, full 48106-1346 USA 
313/761-4700 800/521-0600 

Order Number 0003570 
The multidimensionality of health protective behaviors 
Westra, Beverly D., Ph.D. 
Iowa State University, 1989 
U M I  
SOON.ZeebRd. 
Ann Aibor, MI 48106 

The multidimensionalIty of 
health protective behaviors 
by 
Beverly D. Westra 
A Dissertation Submitted to the 
Graduate Faculty in Partial Fulfillment of the 
Requirements for the Degree of 
DOCTOR OF PHILOSOPHY 
Major: Psychology 
Approved: 
In Charge of Major Work 
»r^e Major Department 
For the Graduate College 
Iowa State University 
Ames, Iowa 
1989 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
ii 
TABLE OF CONTENTS 
Page 
INTRODUCTION 1 
LITERATURE REVIEW 4 
Conceptualizations of Health Behavior 4 
Multidimensional interpretations 4 
Bidimensional interpretations 6 
Explanatory Models of Health Protective Behavior 8 
Health Belief Model 9 
Behavioral Intention Model 12 
Social Learning Theory 14 
Other Variables Related to Health Behavior 18 
Health status 18 
Locus of control 20 
Values 23 
PURPOSE OF STUDY 29 
METHOD 34 
Subjects 34 
Measures 34 
Procedure 37 
Data Analysis 39 
RESULTS 40 
Dependent Variables 40 
Factor analysis 40 
Reliability of health behavior subscales 46 
Independent Variables 46 
i i i  
Page 
Multidimensional Model 49. 
Health locus of control 49 
General well-being 55 
Health value 60 
Health locus of control, general well-being, 
and health value 63 
Unidimensiona! Model 72 
Health locus of control 72 
General well-being 72 
Health value 74 
Health locus of control, general well-being, 
and health value 74 
Perceived Outcomes of Health Behaviors 75 
DISCUSSION 78 
SUMMARY AND CONCLUSIONS 91 
REFERENCES 94 
ACKNOWLEDGEMENTS 98 
APPENDIX A: INFORMED CONSENT STATEMENT 100 
APPENDIX B: HEALTH BEHAVIORS QUESTIONNAIRE 102 
APPENDIX C: MULTIDIMENSIONAL HEALTH LOCUS OF 
CONTROL SCALES 106 
APPENDIX D: GENERAL WELL-BEING QUESTIONNAIRE 110 
APPENDIX E: VALUE RANKING 117 
APPENDIX F: RANKING TASK FOR PERCEIVED OUTCOMES OF 
HEALTH BEHAVIORS ENDORSED 120 
APPENDIX G: HEALTH INFORMATION QUESTIONNAIRE 123 
APPENDIX H: CORRELATIONS BETWEEN 7 DEPENDENT 
VARIABLES AND 13 INDEPENDENT VARIABLES 126 
1 
INTRODUCTION 
Many psychological interventions aimed at health enhancement focus on 
active behavior change at the individual level. The need for prevention 
efforts as well as lifestyle management are emphasized by the chronic 
nature of many diseases (e.g., heart disease, diabetes) along with greater 
life expectancy. While a variable as pervasive as lifestyle is difficult 
to change and measure, it is also "the most important modifiable factor 
influencing health and illness today" (Haggerty, 1977, p. 276), having an 
even greater impact on health than medical care. 
With the recognition of lifestyle as a primary contributor to health 
and illness. Issues of personal responsibility naturally surface. While 
this concept has been identified as a requisite for disease prevention 
(Weiss, 1982), issues of individual responsibility for health have also 
stimulated a great deal of debate. Wikler (1987) has outlined various 
arguments regarding the notion of personal responsibility for health, as 
well as moral and policy implications. At the simplest level, all 
individuals would be healthier if they took better care of themselves. 
But concepts of personal responsibility also raise more complex questions 
regarding the rights and obligations of health care and health policy. 
Can state and federal regulations require people to assume responsibility 
for their health (e.g., seatbelt laws)? Should collective health be a 
higher goal than individual health or civil rights (e.g., mandatory drug 
testing; mandatory AIDS testing)? Should taxpayers carry the burden for 
one who gambles with his/her health (e.g., health care for chronic 
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smokers)? 
While many questions remain concerning the meanings and implications 
of personal responsibility for health, it seems quite clear that an 
individual's behavior has a direct influence on his or her health. With 
increasing knowledge and awareness of factors which influence health, and 
as the associations between behavior and health become clearer, personal 
responsibility for health becomes inevitable, via the choices made. The 
consequences of one's behavior may seem trivial when the primary health 
benefits come rather late in life, but the costs have a longer lasting 
effect (Russell, 1986). Millions of Americans are choosing behaviors 
that have little or no visible effects on their health currently, but 
which will effect them in some way a few decades from now. "The absence 
of any Immediate ill-effects of unhealthy lifestyles is, in one sense, a 
serious barrier to change" (Healthy Lifestyles, 1984, p.2). 
Yet, many Americans are behaving in a health-protective manner. In 
fact, 97 percent of Harris and Guten's (1979) sample reported at least one 
self-defined health behavior. This number is surprising given the strong 
lifestyle component of today's most fatal diseases, and some questions 
emerge about the consistency with which one performs health-protective 
behaviors as well as the relationships among those behaviors. Are health 
behaviors performed randomly, or do underlying motivations offer some 
predictability for behavioral patterns? Are there reasons other than 
health which provide incentives for performing behaviors which might 
improve one's health? This study will explore the patterns of 
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health behavior in an asymptomatic population, along with possible 
predictors and underlying incentives associated with those behavioral 
patterns. 
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LITERATURE REVIEW 
Conceptualizations of Health Behavior 
Despite common reference to lifestyle or health behavior as unitary 
phenomena, the majority of research suggests that health behaviors do not 
highly Intercorrelate. In a recent review, Kirscht (1983) concluded that 
health behaviors seem to represent several relatively Independent dimen­
sions. Support exists for conceptualizing health behavior as multidimen­
sional (Harris & Guten, 1979; Mechanic & Cleary, 1980; Steele & McBroom, 
1972; Tapp & Goldenthal, 1982; Williams & Wechsler, 1972;), or as bidimen-
sional (Langlie, 1977, 1979). 
Multidimensional interpretations 
Recognizing that many studies had implicitly assumed that the 
behaviors are unidimensional, Williams and Wechsler (1972) attempted to 
determine systematically whether a general preventive syndrome existed. 
In two studies, factor analyses Indicated that behaviors were not uni­
dimensional, the first factor accounting for 12.9 and 24 percent of the 
variance, for each respective study. The data from Study A, consisting of 
women only, yielded five factors, four of which were interpretable; 1) 
checkups; 2) cautiousness-preparedness; 3) protection of property; and 4) 
risk-taking. Parents of ninth-grade students comprised the sample for 
Study B, and analyses of these data yielded three factors: 1) dietary 
behaviors related to heart disease; and 2) checkups. The third factor, 
consisting of sleep and exercise, is not as readily interpretable, but its 
association with controlling cholesterol and limiting calories suggests 
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It may represent personal health maintenance. Most of the dimensions 
found were independent of one another, indicating possible differences in 
the dynamics of each pattern. 
In a widely cited study, Harris and Guten (1979) also explored 
patterns of relationship among health behaviors by asking 842 subjects 
about self-defined health behavior. Subjects reported 0 to 28 health 
protective behaviors, with a mean of 12 and a median of 11. Five clusters 
emerged from the analysis, which included 18 of 30 possible behaviors: 1) 
health practices (routine daily health activities); 2) safety practices 
(accident coping and prevention); 3) preventive health care (dental and 
physical exams); 4) environmental hazard avoidance (crime/pollution 
avoidance); and 5) harmful substance avoidance (smoking/alcohol avoid­
ance). The clusters did not highly intercorrelate, nor were items within 
each cluster highly interrelated. 
Tapp and Goldenthal (1982) provided further support for the multi­
dimensional ity of health behavior. Three factors emerged from a survey of 
health habits given to 71 subjects. The first factor was labeled active 
vs passive behaviors, and included nutrition, exercise, rest and personal 
health. The second factor was protective vs risky behaviors, including 
smoking, drinking, and road and water safety. These factors bear some 
similarity to Harris and Guten's (1979) health practices cluster and 
harmful substance avoidance cluster, respectively. The third factor was 
less well defined, but appeared to be awareness/denial of health practices 
as it had a high positive correlation with drug use, and a high negative 
correlation with personal health. 
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Multidimensionality was also supported by Mechanic and Cleary (1980), 
whose results suggested independence, or only modest correlations among 
eight health behaviors. The overall index of positive health behavior was 
most related to being female and having more education. The authors also 
noted a link between physical health habits and psychological health, 
concluding that poor health behavior is part of a general orientation 
reflecting psychological distress, or poor psychological health. That Is, 
health behaviors are not isolated, but are often congruent with an 
individual's perceptions, beliefs and attitudes. 
Walker, Sechrist and Pender (1987) went beyond behaviors and assessed 
other lifestyle components as well. Based on the concept of wellness, 
rather than Illness, the health-promoting lifestyle has been concep­
tualized as "a multidimensional pattern of self-initiated actions and 
perceptions that serve to maintain or enhance the level of wellness, 
self-actualization, and fulfillment of the individual" (p. 77). Lifestyle 
data from 952 adults yielded six factors: 1) self-actualization (account­
ing for 23.4 percent of total variance; 2) health responsibility; 3) 
exercise; 4) nutrition; 5) Interpersonal support; and 6) stress manage­
ment. Over 47 percent of the total variance was explained by these six 
factors. 
Bidimensional interpretations 
Langlie (1977, 1979) explored the relationships among 11 kinds of 
preventive behaviors and concluded that these behaviors were not indepen­
dent. In fact, 63.5% of the correlation coefficients were positive and 
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significant. Langlie suggested that a bi-dimensional conceptualization of 
health behavior best fit these data, especially for those who were 
consistent in their behavior. The two dimensions were classified as 
direct risk and indirect risk behaviors. For the direct risk behaviors, 
individuals are considered to directly jeopardize their health when they 
are noncompHant with medical recommendations (e.g., driving behavior, 
smoking). Noncompliance with indirect risk behaviors (e.g., seat belt 
use, medical and dental checkups, exercise) does not constitute a health 
risk in and of itself, but may do so indirectly. This distinction also 
fit subjects who were inconsistent in their behavior, but to a lesser 
degree. Langlie concluded that personal patterns of behavior (either 
consistent or inconsistent) alter the relationships between direct and 
indirect risk behaviors. 
Langlie (1977) found that the two dimensions of health behavior, 
direct and indirect risk, were associated with very different variables. 
Appropriate direct risk preventive health behavior was related primarily 
to older age and female gender. In contrast. Indirect risk behaviors were 
associated with perceptions of control over one's health, high benefits 
and low costs of the preventive health behaviors, a high SES social 
network, and frequent non-kin interactions. The marked distinctions 
between these two dimensions provide further support for multidimensional 
conceptualizations of health behavior. 
A later study also found two dimensions of health-protective be­
havior, but chose a different interpretation. Using the Individual 
Differences Multidimensional Scale (INOSCAL) model to analyze the data. 
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Turk, Rudy and Salovey (1984) interpreted Dimension 1 as degree of 
effectiveness and Dimension 2 as level of effort. At one end of the 
effectiveness dimension were behaviors seen as ineffective ways of 
promoting health or offering only short term benefits (e.g., pray, 
take vitamins, use dental floss), while behaviors at the other end of 
this dimension (e.g., don't smoke, get enough exercise, dental checkup) 
were seen as effective health protective behaviors having long term 
benefits. The effort dimension was characterized by both "difficult vs. 
easy" and "active vs. passive" concepts. On the high end of this dimen­
sion were health behaviors which required a lot of effort (e.g., wear a 
seat belt, don't smoke) as compared to those behaviors at the lower end of 
this continuum (e.g., have a first aid kit in the home, destroy old medi­
cines). These dimensions are very similar to the benefits-barriers 
component of the Health Belief Model [HBM]. While neglecting to make the 
HEM association, Turk et al. suggested that what distinguished level of 
effectiveness is short vs. long term benefits, and that the effort 
dimension was characterized by both difficult vs. easy and active vs. 
passive bipolars. In other words, more effective health behaviors carry 
greater benefits, while those requiring more effort present a greater 
barrier. 
Explanatory Models of Health Protective Behavior 
Numerous models have been developed in an attempt to explain and 
predict various health-related behaviors. Among the most widely re­
searched models are the Health Belief Model [HBM], the Behavioral 
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Intention Model [BIN] and Social Learning Theory [SLT]. Although distinct 
models with their own terminology, these approaches share similar concepts 
and therefore contain some commonalities. 
Health Belief Model 
Unlike the Behavioral Intention Model and Social Learning Theory, the 
Health Belief Model was originally developed to predict individuals' 
preventive health behavior and has been used primarily for this purpose 
(Wallston & Wallston, 1984), generating more research than any other 
theoretical approach (Rosenstock, Strecher & Becker, 1988). A group of 
social psychologists at the U.S. Public Health Service developed the HBM 
in the early 1950's in an attempt to understand why people failed to take 
preventive actions or undergo screening for early detection of disease 
(Rosenstock, 1974) Given its mission, the model had a clear disease-
avoidance orientation and was applied to relatively healthy Individuals. 
Since then, the model has also been applied to sick-role behaviors, 
including compliance with medical prescriptions and responses to symptoms. 
The HBM suggests that the likelihood of health behavior is a function 
of three components: 1) perceived threat of illness or disease, which is 
a function of perceived susceptibility and perceived severity; 2) per­
ceived benefits of action minus perceived barriers to action; and 3) cues 
to action. Janz and Becker (1984) offer a delineation of these com­
ponents. Perceived susceptibility refers to one's subjective perception 
of personal vulnerability or risk to a disease or Illness. Perceived 
severity Includes an evaluation of possible consequences of contracting 
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the condition, both medical and social. Perceived susceptibility and 
severity contain a strong cognitive component and are somewhat dependent 
on knowledge (Rosenstock, 1974). Perceived benefits refers to beliefs 
regarding the effectiveness of the actions available to reduce the threat. 
Various threat-reducing actions are not without their obstacles, which are 
referred to as perceived barriers. The benefits-barriers component can be 
conceptualized as a cost-benefit analysis, where the individual weighs 
perceived effectiveness of an action against issues of convenience, 
expense, risk, and so forth. Cues to action are the stimuli necessary to 
trigger this process. Cues may be internal (e.g., symptoms) or external 
(e.g., mass media, interpersonal communications). Although a major 
component of the model, few studies have attempted to assess the role of 
cues in predicting health behaviors. The model also recognizes that 
demographic and sociopsychological variables may also influence health 
action by their interactions with the various components. 
Janz and Becker (1984) reviewed 29 studies on the HBM published 
during 1974-1984 and summarized findings from 17 studies conducted before 
1974. In the majority of investigations, each HBM dimension was found to 
be significantly associated with the behavioral outcome. Twenty-four of 
the 46 studies reviewed focused on preventive health behaviors. Perceived 
barriers proved to be the most productive dimension, while susceptibility 
was also consistently associated with outcome. Perceived severity was the 
poorest predictor, producing significant results in only about one-third 
of the studies during the ten year period. "In the 1974-1984 research, 
the significance ratio for 'severity' in preventive health behavior 
11 
studies was only 36%; in sick-role behavior studies, the figure is 85%" 
(p. 44). The poor showing for the severity dimension in preventive health 
behavior studies may reflect difficulty conceptualizing this dimension 
when the subject is asymptomatic. It appears that this dimension is more 
meaningful to those diagnosed and/or experiencing symptoms. Such variable 
findings between the two categories seem to suggest that a single model 
may not be equally useful or appropriate for all forms of health behavior 
or for all populations. 
Green (1984) discussed nine distinguishable health-related types of 
behavior, including preventive health behavior (sometimes called health 
behavior), illness behavior (behavior following the experience of symp­
toms), and sick-role behavior (after diagnosis). This kind of differ­
entiation is sometimes made by researchers, but more often health behavior 
is the generic label imposed on all three situations. As a disease-
avoidance model, the adequacy of the HBM in accounting for health-enhance­
ment behaviors in asymptomatic individuals is questionable. It is 
surprising that a single model could adequately account for behaviors 
relevant to all levels of health and illness, given the differences in 
circumstances, perceptions and attitudes unique to each situation. 
The body of evidence linking HBM dimensions to health actions is 
impressive, especially given the diverse approaches to operationalizing 
the variables and low intercorrelations among health behaviors. Despite 
its success, the HBM also bears some limitations (Janz & Becker, 1984). 
As a psychosocial model, the HBM can account only for beliefs and atti­
tudes; it cannot account for the habitual nature of many health-related 
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actions (e.g., tooth-brushing, cigarette smoking). The HBM also rests on 
two assumptions which may not always be met: 1) that health is highly 
valued for most individuals and 2) that health-related actions are always 
performed for health reasons. Many individuals may take health actions 
for nonhealth reasons, such as appearance, social approval, or family 
pressure. 
Behavioral Intention Model 
The Behavioral Intention Model (Fishbein, 1967; Fishbein & Ajzen, 
1975, cited in Oliver & Berger, 1979) proposed that a given behavior or 
act is a function of the intention to perform that behavior. Presenting 
behavioral intentions as more specific than generalized attitudes and 
therefore better predictors of subsequent behavior, Bettinghaus (1986) 
defined behavioral intentions as "a set of predispositions to actually 
perform one possible behavior over another" (p. 482). Intention is 
thought to be the additive function of two dimensions, attitude toward the 
behavior (beliefs about outcomes and evaluation of those outcomes) and 
subjective norm (normative beliefs attributed to significant others and 
motivations to comply). 
While the BIM has rarely been applied to the health field, it has 
proven useful when utilized. Jaccard and Davidson (1975) tested the BIM 
against a competing model in predicting family planning intentions and 
concluded that the BIM was a valid predictive model, accounting for an 
average of 65 percent of the variance in behavioral intentions. 
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Although the elements of the BIN overlap considerably with those of 
the HBM, some differences are apparent. The BIM is designed to measure 
intention as a major dependent variable, "which may be associated with 
actual behavior if there is opportunity to act" (Kirscht, 1983, p. 287). 
In contrast, the HBM is designed to predict actual behavior rather than 
intention. To the extent that intention and behavior are highly and 
positively correlated, the two models may be compared. The BIM also 
emphasizes normative influences which may affect intention, thus providing 
a sociocultural link. Such normative influence may be subsumed under cues 
to action in the HBM (Oliver & Berger, 1979), or conceptualized as 
perceived benefits (social approval) and perceived barriers (social 
disapproval) as suggested by Janz and Becker (1984). 
Two additional differences have also been suggested (Oliver & Berger, 
1979). The HBM assesses possible outcomes of behavior as perceived 
benefits and barriers, but provides for no evaluation of these conse­
quences. The assumption is that all benefits are valued equally, as are 
all barriers. In contrast, the BIM requires that beliefs about outcomes 
be combined with one's evaluation of those outcomes. Another difference 
is that the HBM includes perceived susceptibility, severity, and threat as 
separate components. Since the BIM was developed in contexts unrelated to 
health, the concept of emotional threat was not explicitly provided. For 
this reason, the BIM is limited to some extent "to the rational side of a 
preventive health decision" (p. 115). 
Oliver and Berger (1979) compared the BIM and HBM in the context of 
flu innoculation behavior and provided additional support for both 
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formulations. "Both models explained a statistically significant portion 
of the variance in behavioral intention, suggesting that some of the 
antecedents of preventive health decisions may be known" (p. 120). Of the 
intention-to-behave variance, the HBM explained 30-35 percent, while the 
BIM explained 50 percent. Variance of actual behavior explained by the 
HBM was 9-12 percent, depending on the sample; this can be primarily 
attributed to the intention variable. 
"When intention was viewed as the criterion of interest, the data 
show that the BIM explained at least 50 percent more variance than did the 
HBM" (Oliver & Berger, 1979). Such a finding warrants further attention 
to the differences between the models. The HBM neglects evaluation of 
possible outcomes of action. This component seems critical, since one's 
beliefs about outcomes have little meaning without considering the 
personal significance of those consequences. This also applies to the 
cues to action component of the HBM. Although this dimension fits with 
the BIM's normative influences, salience or credibility of those influ­
ences are not assessed by the HBM. Perception of an outcome or social 
influence that is not highly valued is likely to have little effect on 
behavior. 
$oçial Learning Theory 
Perhaps the most general of the three approaches, social learning 
theory was developed to explain human behavior in complex situations 
(Wallston & Wallston, 1984). Originally articulated by Rotter in 1954, 
social learning theory consists of four basic constructs: behavior 
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potential (BP), expectance (E), reinforcement value (RV), and the psycho­
logical situation (S). The basic equation Is BP = f(E, RV). That Is, the 
probability of a specific behavior (BP) occurring In a given situation (S) 
is a function of the expectancy (E) that the behavior will result in 
certain reinforcements and the value of those reinforcements (RV) for the 
individual. 
Although a sophisticated theory, social learning theory explains a 
relatively low, though often statistically significant, proportion of 
variance of health behaviors when compared to the HBM variables (Wallston 
& Wallston, 1984). In all likelihood, the problem lies in the level of 
specificity of the variables, rather than in the theory Itself. Although 
the theory emphasizes the Importance of the situation (S), researchers 
have often ignored this element while focusing on expectancy and value. 
Wallston and Wallston point out that social learning theory, as an 
expectancy-value approach, may be too narrow in the absence of other 
variables. 
Despite its lack of specificity, the elements of social learning 
theory overlap considerably with the HBM. Since both are value-expectancy 
theories, they share some common elements while using different termin­
ology (Rosenstock et al., 1988). Social learning theory discusses three 
kinds of expectancies. 1) Expectancies about environmental cues (beliefs 
about how events are connected) are similar to the HBM's concept of 
threat, the sum of perceived susceptibility to and severity of an 
illness. 2) Outcome expectancies are beliefs about the consequences of 
one's own actions and correspond to perceived benefits of a behavior minus 
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perceived barriers or costs. 3) Efficacy expectations, beliefs about 
one's competence to perform the behavior that will lead to a desired 
outcome, are not explicitly contained in the HBM, nor are perceived 
barriers, the most powerful HBM dimension, contained In SLT. Each is 
Implied, however, in that perceived barriers and self-efficacy are 
Inversely related (i.e., greater perceived barriers would be associated 
with lower efficacy expectations). Finally, incentives, or reinforce­
ments, are a basic component of SLT, referring to the value assigned to a 
particular outcome. The corresponding HBM concept is health motive, the 
value of the reduction of perceived threats. The HBM recognizes no other 
outcomes. Health motive is a recent addition to the HBM and some con­
fusion exists around its operationalization. Purported to be a measure of 
motivation based on value of threat reduction, more often the emphasis is 
on health concern or worry about health. To clarify the three models and 
their shared components, see Table 1. 
An attempt to combine the models has been made by using sophisticated 
judges to assess similarities (Cummings, Becker & Malle, 1980). Judges 
were asked to categorize 109 variables from 14 different models on the 
basis of similarity. Six factors were derived from this process: 1) 
accessibility to health care, 2) evaluation of health care, 3) perception 
of symptoms and threat of disease, 4) social network characteristics, 5) 
knowledge about disease, and 6) demographic characteristics. While 
providing an initial step toward a unified framework, much information is 
still lacking. Of primary consideration are the relative Importance of 
these factors and how they empirically relate to health behavior, as well 
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as attention to their mathematical relationship (Wallston & Uallston, 
An integration of the models for the sake of completeness has been 
suggested (Wallston & Wallston, 1984). Although these model s have often 
produced significant results in attempting to explain and predict health 
actions, the proportion of variance explained is often lower than 
Table 1. A comparison of the Health Belief Model [HBM], the Behavioral 
Intention Model [BIM], and Social Learning Theory [SLT] 
1984). 
General 
Concept HBM BIM SLT 
beliefs about perceived 
consequences of benefits/ 
one's actions barriers 
beliefs about expectancy 
outcome 
Incentives health motive evaluation of reinforcement 
(value of the consequences; value 
reduction of motivations 
perceived to comply 
threat) 
activating 
Influences 
cues to action normative beliefs 
(only when motivation 
to comply is high) 
perceived 
vulnerability 
threat 
recognized 
outcomes 
behavior 
followed by 
reduction of 
perceived 
threats 
Intention 
to behave 
behavior 
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expected (Rosenstock et al., 1988). Several improvements are suggested, 
given our current knowledge. First, the models have not distinguished 
among levels of health behavior, including preventive health behavior, 
illness behavior, and sick-role behavior, as outlined by Green (1984). A 
model that accounts for the contextual differences at various stages of 
health, or which targets individuals at a specific level of health may be 
more powerful. The HEM component of threat, for example, would be less 
salient for asymptomatic individuals. Second, investigators have taken 
unique approaches to operationalizing the variables. Some consensus on 
definitions may further strengthen the models. Finally, these approaches 
have not honored the distinctions among various health actions. Since 
health behaviors are not highly interrelated, a single model cannot expect 
to predict or explain all health behaviors equally well without accounting 
for these differences. 
Other Variables Related to Health Behavior 
Health status 
Health behaviors have been shown to be related to physical health 
status (Belloc & Breslow, 1972) and to mortality rates (Wingard, Berkman & 
Brand, 1982). Data from a sample of 6928 adults showed that good health 
habits had a positive and cumulative relationship to physical health. 
Health status was positively related to adequate sleep, regular meals, 
near average weight, physical activity, and avoidance of smoking and 
excessive drinking, and was independent of economic status. Furthermore, 
each age group (except persons over 75) showed a progression toward 
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better health as the number of health practices Increased. Individuals 
reporting all seven health habits were similar In health status to those 
30 years younger who practiced few or none of these habits. 
In a nine-year follow-up of the same sample, Wingard et a1. (1982) 
found lower mortality from all causes associated with regular physical 
activity, never smoking, low alcohol consumption, near-average weight, and 
7-8 hours sleep per night. Neither eating breakfast nor avoiding snacks 
was significantly associated with lower mortality. The authors suggested 
that the quantity and types of food consumed may be more Important than 
the frequency or times of consumption. Health practices also showed a 
cumulative effect on mortality. Those with few health practices had more 
than triple the death rate of those with many health habits. After 
adjusting for original health status and demographic and social factors, 
maintaining average weight had a nonsignificant association with mor­
tality. However, never smoking, physical activity, low alcohol consump­
tion, and 7-8 hours of sleep/night were Independently related to low 
mortality risk from all causes, and cumulatively associated with several 
cause-specific mortality rates. Assessment of health status in survivors 
Indicated that health practices are related to later morbidity as well as 
mortality. 
Michael (1982) also cites evidence suggesting that up to one half 
of all mortality in this country can be attributed to unhealthy behavior 
or lifestyle. It seems clear that any significant improvement in the 
health of Americans will be made primarily through prevention efforts. 
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rather than through treatment of disease. 
Some problems emerge, however, in focusing exclusively on mortality 
as a health outcome (Kaplan, 1985). The majority of health promotion 
efforts is oriented toward improving the quality of life, as well as 
extending its duration, and studies relying on mortality outcomes neglect 
changes in those still living. Morbidity may be a more appropriate 
outcome, but still has some difficulties. When morbidity outcomes are 
very disease-specific, comparisons across interventions with different 
objectives are not possible. 
Both mortality and morbidity rates essentially measure disease-
avoidance rather than health-enhancement, which seems more relevant to 
illness models of health behavior than to wellness models. There is some 
evidence that individuals' conceptualizations of health include more than 
absence of disease (Nillstein & Irwin, 1987), indicating that alternative 
outcomes must be utilized. For example, exercise has been shown to 
produce physiological and psychological benefits, but there is only slight 
evidence that exercise actually prevents disease (Haynes, 1984). Outcome 
measures must fit the investigative goal, as well as the theoretical 
underpinnings of the model used (e.g., disease-avoidance vs. health-
enhancement). 
Locus of control 
Locus of control, one kind of generalized expectancy taken from 
social learning theory, has receive a great deal of attention from 
researchers. Often conceived as a personality trait, locus of control 
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refers to the degree to which one's own behavior or forces outside oneself 
(e.g., chance, luck, powerful others) are perceived to control one's 
reinforcements or outcomes. 
In an attempt to apply some situational parameters to this very broad 
concept, Wallston, Wallston, Kaplan and Maides (1976) developed the Health 
Locus of Control [HLC] Scale. This scale, which conceptualized and 
operationalized health locus of control as unidimensional, lead to the 
development of the Multidimensional Health Locus of Control [MHLC] Scales 
(Wallston, Wallston & DeVellis, 1978). The later scales contain statisti­
cally Independent measures of Internal Health Locus of Control [IHLC] and 
two external dimensions: Chance Health Locus of Control [CHLC] and 
control by powerful others [PHLC]. Since individuals often depend on 
professionals where their health is concerned, it was seen as advantageous 
to separate beliefs that someone is in control of one's health (even if it 
is not oneself) from beliefs that health outcomes occur at random (Wall­
ston & Wallston, 1984). The HLC and MHLC Scales are specific to health, 
but are not limited by reference to particular health conditions or 
behaviors. 
Some early HLC research (reviewed in Wallston & Wallston, 1978) 
suggested that a high degree of internality was related to various health 
and sick-role behaviors. Specifically, internals have been more success­
ful in quitting smoking, losing weight, using seat belts and practicing 
preventive dental care. Additionally, Internality has been related to 
contraceptive use among sexually active, single college females. However, 
more recent research has failed to confirm these findings. In the area 
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of sick-role behaviors, internality has been associated with greater 
information seeking and better compliance with medical prescriptions. 
While many associations between IHLC and health behaviors have been 
documented, later attempts to replicate these findings have often failed. 
Some inconsistencies may be due to the application of Rotter's I-E scale 
to the health arena in early studies, although increasing numbers of 
investigators are utilizing more specific locus of control measures (such 
as the HLC and MHLC Scales). However, even with more refined measures, it 
must be recognized that locus of control is only one of a number of 
complex factors related to health behavior (Wallston & Wallston, 1978). 
"As a health-specific indicator of generalized expectancy of locus of 
control of reinforcements, based on Rotter's social learning theory, there 
is no reason to expect that MHLC Scale scores alone should explain much of 
the obtained variance in health behaviors" (Wallston et al., 1978, p. 
168). A basic proposition of this theory, that "behavior is a joint 
function of expectancy and reinforcement value" (Wallston et al., 1976, 
p. 582), has been empirically supported. In a HLC validation study, HLC 
internals who valued health highly were more willing to read hypertension-
related information than any other subjects. However, later attempts to 
extend these results to an actual measure of information-seeking, or to 
information-seeking related to obesity have not been successful (sum­
marized in Wallston & Wallston, 1983). While the results have been mixed, 
in general, high PHLC and high IHLC are associated with increased informa­
tion-seeking, while high chance beliefs are not. 
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The majority of studies relating HLC with preventive health behaviors 
have also yielded inconclusive findings, with the exception of a few 
studies on smoking reduction (Wallston & Wa11ston, 1983). While excep­
tions exist, the relationship between health locus of control and measures 
of preventive health behaviors have generally been weak. One explanation 
offered by Wallston and Wallston is that health behaviors are multi-
determined. Believing that a single construct such as health locus of 
control will predict much of the variance in health behaviors, even when 
used in tandem with health value, is too simplistic. Furthermore, as a 
generalized expectancy, locus of control beliefs may predict a behavioral 
index better than individual health behaviors, despite their lack of 
intercorrelation. Yet another explanation is that beliefs and behaviors 
related to health are not always congruent. Even those who highly value 
health and believe their behavior directly influences their health will 
occasionally behave in a manner contradictory to those beliefs and values. 
There are times when alternative outcomes are valued even more highly than 
health. 
Valves 
Because health value is often assumed to be universally high in the 
general population, it has received little attention from health resear­
chers. Ware and Young (1979) found considerable variability in the value 
assigned to health. While health was given the greatest importance more 
often than any other value, health value was not uniformly high in a 
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large proportion of healthy subjects. Not everyone weighs the costs and 
benefits of a healthy lifestyle In the same way (Russell, 1986). Only 
recently, have systematic attempts been made to assess the role of values 
in the performance of health behaviors. 
A high health value has shown some motivational effects. In explor­
ing the cognitive profiles of active and sedentary individuals, both of 
whom had expressed intentions to exercise two months prior, the only 
differences which emerged reflected perceptions of the time and energy 
necessary for exercise and the value placed on health (Godin, Shepard & 
Colantonio, 1986). 
One popular method of assessing values has been a rank ordering task 
using Rokeach's (1973) terminal values, adding health to the list (Ware & 
Young, 1979; Dunn, 1980; Kristiansen, 1985). This allows one to examine 
the value placed on health relative to other values, and to explore its 
relationship with reported health behaviors. Utilizing this approach, 
Kristiansen discovered that values other than health were also associated 
with health behavior. Preventive health behaviors Increased with the 
value of health and a world at peace, and decreased with the value of an 
exciting life, happiness, mature love and pleasure. Using a stepwise 
multiple regression, only the values health and happiness entered the 
equation, which accounted for 12.9 percent of the variance in preventive 
health behavior scores. 
While pointing out the need to measure values other than health, the 
Kristiansen (1985) study suffered from an inadequate measure of preventive 
health behavior. The instrument used was an 11 item scale, which 
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was not purely behavioral. Nevertheless, the findings indicated that 
values other than health were also related to health behavior. Perhaps a 
more comprehensive instrument would yield dimensions which may differen­
tially relate to the values considered. 
In order to simplify the assessment of health as a value, Lau, 
Hartman and Ware (1986) developed a 4-item Likert scale. The scale showed 
a good degree of variance and alpha reliabilities ranging from .63 to .72 
for five different samples. The results Indicated a sex difference in 
health value, with adult women placing a significantly higher value on 
health than adult men. This difference was not significant in the college 
sample. The findings also suggested a linear trend in which children 
gradually adopt more "adult" levels of health value until late adoles­
cence, when health value begins to stabilize. 
Using this scale, Lau et al. (1986) studied the interaction of health 
value with variables from the Health Belief Model in predicting preventive 
health behavior. The results suggested that health value moderates the 
relationship between the benefits:barriers ratio (efficacy beliefs) and 
getting enough sleep for both genders. However, value may not be the main 
motivation underlying the performance of some health behaviors. Health 
value was important in relating efficacy beliefs with eating properly and 
exercising only among males (females may be more motivated by appearance), 
and with not drinking only among females (risk-taking and independence may 
be stronger motivators for males). The assumption that males and females 
have different reasons for engaging in health behaviors could not be 
tested, since health was the only value measured. Although more difficult 
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to administer, a value ranking task also yields more Information about 
possible reasons for choosing certain behaviors. Apparently, all health 
behaviors are not performed for health reasons. Other reasons need to be 
explored as well and may. Indeed, be more salient than health. 
This discussion has implied that values and motives may be related, 
and there are both conceptual and empirical grounds for doing so 
(Feather, 1982). For example, the definitions of these terms are some­
times indistinguishable, and they both function to direct and control 
behavior. Citing relevant evidence. Feather adheres to the view that 
"values can be treated as general motives in terms of which people differ 
and which affect the major defining characteristics of purposive behavior" 
(p. 277). 
This idea is very similar to a basic principle of social learning 
theory. Reinforcement value is one of the basic concepts used to predict 
behavior. Specifically, the likelihood that a given behavior will occur 
is a function of the expectancy that the behavior will result in potential 
reinforcements and the value of those reinforcements (Rotter, 1982). 
In applying this to health behavior, it seems essential to measure 
the expectancy for different outcomes, as well as the value assigned to 
those outcomes. For example, exercise has been shown to increase the 
level of HDL cholesterol while decreasing LDL, VLDL and total cholesterol 
levels (Wood & Haskell, 1979). An 18 year-old female who exercises may 
not even be aware of this outcome, or may be unconcerned about blood 
cholesterol. She may Instead be exercising to lose weight or tone her 
body, both of which suggest she places a high value on her appearance. 
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She might also avoid alcohol, but not for the sake of her appearance, 
doing so instead for health or religious reasons. These simple examples 
point to the need to systematically assess the reasons for performing 
various health-related behaviors, recognizing that improved health does 
not always carry a high reinforcement value. Furthermore, the values 
associated with potential outcomes are as diverse as the health behaviors 
themselves, suggesting the need to preserve the dimensions of health-
protective behaviors, and study them independently. 
Some form of value-expectancy theory has served as the basis for much 
of the research on health behavior, but the meanings of the basic concepts 
have often been obscured. For example, Sennott-Miller and Miller (1987) 
operationalized value as "the perceived effectiveness of a number of 
activities in achieving a stipulated goal" and defined expectancy as "the 
perceived difficulty of adopting these activities" (p. 269). Their use of 
value ignores the idea of importance to the individual. An individual may 
view avoiding overwork as being an effective way to maintain one's health, 
but may not value this outcome as highly as productivity. These authors' 
definition of expectancy also has some limitations. The expectancy that a 
behavior will occur depends on more than its perceived difficulty. Many 
behaviors occur despite some difficulty, if the payoffs are great enough. 
Furthermore, the social learning concept of expectancy refers not to the 
behavior itself, but to the possible outcomes of that behavior--that the 
behavior will result in a given reinforcement (Rotter, 1982). Generaliza­
tions become tentative when definitions are obscured. On closer scrutiny, 
it is questionable whether this study is based on a value-expectancy 
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approach at all. 
Cal nan and Rutter (1988) assessed the value of breast self-examina­
tion [BSE], but without regard to the possible outcomes of this behavior. 
The study indicated that the perceived value of the behavior was the most 
important predictor of engaging in that behavior. Neither perceived 
vulnerability to cancer, nor its interaction with value of the behavior 
was a more important predictor of breast self-examination. However, 
operationalizing value in this way [i.e., "how worthwhile she considered 
BSE to be" (p. 463)] may be more a measure of perceived effectiveness and 
less a measure of the value assigned to possible reinforcements, such as 
early detection of cancer. 
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PURPOSE OF STUDY 
The purpose of this study Is to examine the patterns of health 
protective behaviors in a young adult population and to explore possible 
reasons for the existence of multiple dimensions. If the dimensions of 
health behavior are statistically independent, then an examination of 
these dimensions is likely to produce hypotheses about the factors 
associated with various behavioral patterns. Furthermore, different 
theoretical explanations may be needed to account for multiple dimensions 
(Williams & Wechsler, 1972). The following questions will serve as the 
framework for exploring whether different theories or models are ap­
propriate for predicting the various dimensions of health protective 
behaviors, and if so, what components constitute these models. 
1. Are health protective behaviors independent, unidlmensional or 
multidimensional? Given previous support for multidimensional and 
bidimensional conceptualizations, a multidimensional model is hypothe­
sized. 
The present study will utilize a scale of health-protective be­
haviors, expanding on the one originally offered by Harris and Guten 
(1979), since it is one of the most comprehensive scales available. 
Analyses of these data will be compared to the conceptualizations of 
Harris and Guten and others, in an effort to discover enduring and robust 
dimensions. The dimensions that emerge will function as dependent 
variables, which will then form the framework for exploring the contribu­
tion of HBM, BIM, and SLT variables, health locus of control, value of 
health, and lifestyle variables to the various dimensions of health 
30 
behavior. 
Although the existing evidence strongly supports health behavior as a 
multidimensional construct, explanatory models have used health behaviors 
interchangeably, as if this were a unitary phenomenon. This may con­
tribute to the lower than expected variance accounted for by these models. 
Any exploration of health behavior must recognize Its multidimensional 
nature when attempting to explain and/or predict its occurance. 
2. How is health locus of control related to the dimensions of 
health protective behaviors? Health locus of control has been found to 
explain health behavior when health is highly valued. The Multidimen­
sional Health Locus of Control Scales (MHLC) scales, which will be used 
to measure this concept, are comprised of three dimensions: Internal 
Locus of Control (IHLC), Powerful Others Health Locus of Control (PHLC), 
and Chance Health Locus of Control (CHLC). These three components should 
be differentially related to the dimensions of health behaviors. Specifi­
cally, IHLC should relate to health practices (e.g., eating right and 
exercising), where individuals must make an active effort. PHLC should 
relate to preventive health care (e.g., physical and dental checkups), 
which indicates reliance on health care professionals. 
3. How are health-protective behaviors associated with other 
dimensions of well-being? Variables which contribute to a sense of well-
being will be assessed using the General Well-being Questionnaire (GWBQ) 
(Wheeler, 1980). In addition to behaviors, this scale Includes emotions, 
cognitions. Ideology, situation, recent experiences, and physical 
complaints. To the degree they are associated with health-protective 
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behaviors, these GUBQ components will offer Information about the rela­
tionship among health behaviors and other manifestations of well-being. 
In other words, does quality of life as defined by general well-being 
Influence behavioral choices? Are health behaviors associated with other 
aspects of well-being, including mental, emotional, and physical, and if 
so, how are these components interrelated? 
4. How Is the value assigned to health related to health protective 
behaviors? A ranking task will be used to assess the value of health, 
relative to other terminal values, in a college population. Terminal 
values represent goals for one's life, and Include values such as wisdom, 
freedom, pleasure and happiness. A relatively healthy, asymptomatic 
population may value health to a lesser degree than those experiencing a 
direct threat to their health. Additionally, being healthy will also be 
assessed relative to other Instrumental values. Instrumental values 
represent ways of being and Include values such as independent, honest, 
helpful and courageous. Health has not previously been conceptualized as 
an Instrumental value, only as a goal or end state. However, concep­
tualizing health as an Instrumental value may be useful, and is consistent 
with the idea of wellness as a process, or a dynamic way of being, rather 
than a static accomplishment; as a means rather than an end. In addition, 
a 4-item likert scale measuring health value (Lau et al., 1986) will also 
be utilized. These measures will provide alternative ways of assessing 
the relationship between health value and the dimensions of health , 
behavior. 
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5. How will the three sets of Independent variables (Health Locus of 
Control, General Hell-being, and Health Value) combine to predict health 
Behaviors? Will different predictors be more salient for different 
dimensions of health behavior, offering different models? Multiple models 
are hypothesized, since health behaviors have not been found to be highly 
correlated. 
6. Why do Individuals engage in health protective behaviors? Which 
outcomes are most important, and are outcomes differentially valued for 
each dimension? Most components of the health belief models will be 
explored with a ranking task which asks subjects to rank order possible 
outcomes or benefits for each health behavior performed regularly. Since 
subjects are instructed to rank only those outcomes that apply, both 
relative and absolute value of these components will be assessed. This 
task as a whole measures the concepts of expectancy and reinforcement 
value from social learning theory, as well as the Behavioral Intention 
Model's "attitude toward behavior" dimension, in that highly ranked 
outcomes will be both expected and highly valued. In addition, the "meet 
peer and family expectations" item will provide a measure of the normative 
beliefs variable from the BIM. Ranking only those outcomes that apply to 
the individual allows "perceived benefits" from the HBN to be quantified. 
Ranking of the items "reduce my chances of getting a minor illness" and 
"reduce my chances of getting a serious disease" will indicate the 
salience of perceived threat (perceived susceptibility + perceived 
severity), another HBM component. In effect, this task will allow HBM, 
BIM and SLT components to be ranked against each other in 
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terms of Importance to specific health behaviors and thus serve as a test 
of competing hypotheses. 
Additionally, this task will test an assumption on which the the HBM 
Is based--namely, that health-related actions are always performed for 
health reasons. In doing so, this ranking task will assess the Importance 
of possible motivational variables that have been largely Ignored. Some 
Individuals may see health as a by-product for behaviors performed for 
other reasons, such as Improved psychological health, better appearance, 
or pure enjoyment. Health behaviors are not always performed for health-
related reasons, but this has not been well documented. 
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METHOD 
Subjects 
Undergraduates from a large midwestern university comprised the sub­
ject pool. The 395 subjects received extra course credit for their volun­
tary participation. Some portion of the data were collected from 462 sub­
jects, but 67 subjects were not included because they were missing some 
part of the data. No missing data points were tolerated for the dependent 
variables, generated from the health behavior questionnaire, and this de­
cision eliminated seven subjects. Sixty more subjects were missing more 
than ten percent of the data for a given independent variable. Some sub­
jects failed to return for the second session, while others omitted pages 
of information or enough items to invalidate their scores on a given vari­
able. Hence, the data analyzed were provided by the remaining 395 sub­
jects. 
The Iowa State University Committee on the Use of Human Subjects in 
Research reviewed this project and concluded that the rights and welfare 
of the human subjects were adequately protected, that risks were out­
weighed by the potential benefits and expected value of the knowledge 
sought, that confidentiality of data was assured, and that informed 
consent was obtained by appropriate procedures. 
Heasures 
Health behaviors were assessed using a 50-item scale comprised of the 
30 health protective behaviors identified by Harris and Guten (1979), 2 
items reflecting driving behavior as suggested by Langlie (1979) and 18 
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original Items which were included in an attempt to better define the 
dimensions (see Appendix 6). Subjects were asked to rate each of the 50 
behaviors on a scale of 1-5, with 1 being "Never" and 5 being "Always". 
The Multidimensional Health Locus of Control FMHICI Scales (Wallston, 
Wallston & DeVellis, 1978) were developed to assess the degree to which 
one believes his or her own health-related behavior is under personal 
control, a matter of chance, or under the control of powerful others. All 
items use a six-point Likert scale ranging from strongly disagree (1) to 
strongly agree (6). In validation studies, alpha reliabilities for the 
three separate subscales ranged from .67 to .77 for the six-item forms, 
but increased when forms A and B were combined into 12-item scales (.83 to 
.86). Health status, as Indicated by the subject based on the six-point 
Likert scale, correlated positively with Internal Health Locus of Control 
[IHLC] (r = .40; p < .001), negatively with Chance Health Locus of Control 
[CHLC] (r = -.28; p < .01) and did not correlate with Powerful Others 
Health Locus of Control [PHLC] (r = .06), giving some indication of 
predictive validity. The present study combined the two forms for greater 
reliability (see Appendix C). 
The General Well-being Questionnaire [GWBQ] (Wheeler, 1980) was 
developed to measure a comprehensive set of factors associated with mental 
and physical health and a sense of well-being (see Appendix D). The 
instrument consists of 143 Likert-type items ranging from 1 to 5, with 5 
indicating the greatest state of well-being and 1 the lowest. There are 
30 basic factors, which offer scores for seven well-being areas: physi­
cal, emotional, mental, ideological, behavioral, situational, and 
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experiential. An overall Index of general well-being Is also provided. 
Reliability has been demonstrated with a six-week test-retest reliability 
coefficient of .92 and coefficient alpha of .94 for the overall index. 
Coefficient alphas for the composite scales are also acceptable, although 
variable (emotion .91; mental .59; ideology .62; situation .65; behavior 
.64; experiences .68; and physical .80). Correlations with the Marlowe-
Crowne Social Desirability Scale indicate that responses are not exces­
sively Influenced by the desire for social acceptability. 
Health Value was measured using three different methods. As part of 
a ranking task, health, defined as "physical and mental well-being", was 
listed along with Rokeach's (1973) 18 terminal values (see Appendix E). 
Subjects were asked to rank order the values from 1 to 19, with 1 being 
the most important or most highly valued, and 19 being the least impor­
tant. A similar ranking task was also conducted using Rokeach's instru­
mental values (see Appendix E). To the list of 18 values, "healthy" was 
added, defined as "physically and mentally fit." The third measure of 
health value (contained in Appendix G) utilized a 4-1tem likert scale, 
taken from Lau et al. (1986). Alpha reliabilities for five different 
samples ranged from .63 to .72 and test-retest reliability over an 18 
month period was .62. 
Perceived benefits or outcomes of health behaviors were assessed for 
all health behaviors performed "Always" or "Almost always" by the re­
spondent (see Appendix F). For each behavior placed in the "Always" and 
"Almost always" categories, subjects were asked to indicate their most 
important reasons for engaging in that behavior from a list of eight 
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possible reasons using a rank ordering task. By indicating the perceived 
benefits or functions specific to each activity, the data were intended to 
distinguish among the various types of health behavior. 
A Health Information Questionnaire was developed to obtain demo­
graphic data, self-assessed health status, health salience, and perceived 
vulnerability. Figure 1 illustrates the relationships among the vari­
ables. 
Procedure 
A sign-up sheet was posted in the psychology department, providing 
the opportunity for undergraduate students enrolled In psychology courses 
to volunteer as participants. In return, they received extra credit 
points. 
At the Initial session, subjects first read and signed an Informed 
Consent Statement explaining the purpose of the study. Participants then 
completed a battery of Instruments, including the Health Behaviors 
questionnaire, the General Well-being Questionnaire, and the Value 
Ranking. Subjects were reminded to return for the second part of the 
study a few days later. Subjects who completed the study received two 
extra credit points for their participation. 
Prior to the second session, individualized forms were prepared for 
each subject by compiling a list of those health behaviors the subject 
performed "Always" or "Almost always" ("Never" or "Seldom" for reversed 
items). At the second session the subject used this individualized form 
to rank order eight possible reasons for engaging in each health behavior. 
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Independent Variables 
Health Locus of Control 
General Well-Being 
Health Value 
Perceived Outcomes 
Dependent Variables 
Health Behavior Factors 
Figure 1. Relationships among the independent and dependent variables 
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The Multidimensional Health Locus of Control scales and the Health 
Information Questionnaire were also completed at the second session. 
Data Analysis 
A principal axis factor analysis was performed on the 50 health 
behavior Items to identify the underlying dimensions of health protective 
behaviors. Squared multiple correlations were used for the prior com­
munal ity estimates. These underlying dimensions were subsequently used as 
dependent variables in successive multiple regression equations which used 
as predictors scores from the Multidimensional Health Locus of Control 
scales, the General Well-Being Questionnaire, and the Health Value 
rankings. In addition, canonical correlation analyses were performed to 
control for Type I error. 
The perceived outcome ranking data could not be Incorporated as part 
of the multiple regression, since these data were generated for a limited 
set of items, namely, those health behaviors performed "Always" or "Almost 
always". These data were analyzed separately from the other independent 
variables and were related specifically to the health behavior dimension 
for which they were generated. Means were subsequently produced for each 
outcome within each factor. 
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RESULTS 
Of the 395 subjects retained for analysis, 55 percent were female, 
and the mean age for the sample was 19.6 (s.d. = 2.78; range = 17-40). 
The subject pool was made up of 46 percent freshmen, 32 percent sopho­
mores, 16 percent juniors and 6 percent seniors. Ninety-five percent of 
the sample were single, while five percent were married; less than one 
percent of the subjects were divorced. The sample was predominantly white 
(91 percent), while blacks and Asians made up two percent and five percent 
of the sample, respectively. One percent rated their physical health as 
poor, while fair, good and excellent health were reported by 5, 59 and 35 
percent of the sample, respectively. A one-Item measure of perceived vul­
nerability revealed that 52 percent believed they were less likely to get 
sick than others their own age, while 44 percent believed they were about 
as likely and three percent believed they were more likely to get sick 
when compared with their same age peers. Five percent reported currently 
having an acute illness, chronic condition or physical disability, while 
27 percent of the subjects reported a family history of chronic health 
problems. Participation In competitive sports In high school and college 
was endorsed by 80 percent and 28 percent of the sample, respectively. 
Ten percent reported having had surgery for a sports-related Injury. 
Dependent Variables 
Factor analysis 
The 50 items from the Health Behavior Questionnaire were factor ana­
lyzed to Identify the underlying dimensions. The initial factor solution 
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(unrotated) suggested the existence of a general factor, for which 37 of 
the 50 items loaded at .30 or higher. Although this general factor ac­
counted for only 6.60 percent of the total variance in the measure, it was 
supported by the scree test (Cattell, 1966) and retained for exploratory 
purposes. 
The scree test also supported a six-factor solution which was concep­
tually valid. Eigen values for the six factors ranged from 7.27 to 1.71. 
Six factors were extracted and rotated using the varimax criterion (see 
Table 2) and explained 14.74 percent of the variance. Subscales were then 
formed using items which loaded at .30 or above on a factor and for which 
item loadings differed by at least .20 when loading on more than one 
factor. This criterion was set to improve discriminant validity. If an 
item loaded at .30 or above on more than one factor, it was included with 
the factor with the highest loading, with one exception. The loadings for 
one item ('Take time for yourself') were above .30 for 2 factors and dif­
fered by less than .20. This item was included with the factor for which 
it was most conceptually relevant (Attitude). 
Since both the six-factor solution and the general factor were con­
ceptually and empirically supported to some degree, both solutions were 
used in this study, yielding seven dependent variables. The subscales 
generated from salient items in the factor analysis were unit weighted and 
served as the dependent variables. 
To explore the initial question of whether health protective be­
haviors are independent, unidimensional or multidimensional, a factor 
analysis was performed. These results provided some support for both 
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unldlmensional and multidimensional structures. Small but significant 
correlations were found between the various health behaviors. The unldl­
mensional model, although not supported by the literature and perhaps less 
conceptually valid, was retained as a dependent variable for purposes of 
comparison with the six-dimensional model. The factor structures for both 
models are provided in Table 2. 
Factor 1, Safety/Risk-taking, Includes items that involve safe 
choices and the avoidance of health risks. This factor encompasses two of 
Harris and Guten's (1979) clusters: Environmental Hazard Avoidance (e.g., 
avoid high crime areas, avoid high pollution areas) and Harmful Substance 
Avoidance (e.g., don't smoke, don't drink alcohol). It is also consistent 
with Tapp and Goldenthal's (1982) dimension of protective versus risky 
health habits. In addition, the Safety/Risk-taking factor includes items 
related to public health policies, such as staying within the speed limit 
and wearing a seat belt. This factor explains 3.10 percent of the total 
variance. The percent of variance explained by each factor is given in 
Table 3. 
Factor 2, Health Concern/Responsibility, overlaps somewhat with 
Harris and Guten's (1979) health practices cluster, including items such 
as 'watch your weight' and 'limit foods like sugar, coffee, and fats'. 
However, Harris and Guten's health practices cluster is much broader in 
scope, including items about sleep and relaxation (which constitute a 
separate factor in the present study) as well as items that loaded on 
different factors in this study. 'Eat sensibly', for example, loaded on 
Factor 3, Attitude, and 'avoid getting chilled' loaded on Factor 1, 
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Table 2. Factor analysis of Items for the Health Behavior questionnaire 
Factor Loadings 
First 
Factor 
Unro-
Rotated Factors tated 
Health Behavior Items 1 2 3 4 5 6 9 h' 
Destroy old or unused medicine .36 .39 .22 
Avoid getting chilled .38 .44 .27 
Avoid high crime areas .47 .32 .29 
Don't smoke .36 .22 
Don't drink alcohol .61 .41 .45 
Wear a seat belt .39 .34 .28 
Avoid high pollution areas .41 .38 .24 
Stay within the speed limit .42 .33 .23 
Don't drive after drinking .54 .33 .30 
Don't take unnecessary risks .48 .24 
Keep emergency phone 
numbers by phone .31 .47 .25 
Watch your weight .31 .43 .23 
Check condition of 
appliances, car, etc. .36 .45 .17 
Limit foods like sugar. 
coffee, fats .47 .34 
Take vitamins .31 .13 
Discuss health with lay 
friends and relatives .40 .33 .18 
Use dental floss .32 .38 .20 
Know your cholesterol level .30 .10 
Read books or articles 
about health .56 .43 .42 
Read labels for nutritional 
information .60 .46 .43 
Avoid additives and preservatives .55 .39 .44 
Eat sensibly .34 .45 .26 
Don't let th1ngs"get you down" .53 .30 
Have enough social contact .49 .34 .38 .36 
Maintain a positive attitude .68 .44 .51 
Take time for yourself .35 .37 .40 .31 
See a doctor for a regular checkup .44 .43 .28 
See a dentist for a regular checkup .56 .36 .37 
Take a yearly vacation .33 .19 
Get appropriate immunizations .48 .40 .33 
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Table 2. Continued 
Factor Loadings 
First 
Factor 
Unro-
Rotated Factors tated 
Health Behavior Items h' 
Have a working smoke alarm 
In your home 
Use stairs when going up 3 
flights or less 
Get enough exercise 
Spend free time out of doors 
Vigorously exercise at least 
3 times per week 
Include recreation in your schedule 
Get enough sleep 
Get enough relaxation 
Don't overwork 
Sleep 7-8 hours per night 
Have a first aid kit in your home 
Pray or live by principles of 
religion 
Do things in moderation 
Fix broken things around home 
right away 
Express your feelings 
Stay within 10% of your ideal 
weight 
.38 
.32 
.44 
.31 .21 
.15 
.87 .46 .82 
.33 .39 .29 
.77 .33 .65 
.47 .43 .49 
.80 .41 .76 
.46 .46 .45 
.33 .15 
.77 .38 .66 
.39 .19 
.40 .17 
.47 .24 
.41 .21 
.34 .20 
.38 .21 
Note: Only loadings above .30 are shown. 
1 = safety/risk-taking; 2 = health concern/responsibility; 3 = attitude; 
4 = preventive health care; 5 = exercise; 6 = rest; g = general factor 
(health). Item communalities are denoted as h\ 
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Table 3. Percent of total variance explained by six rotated factors on 
the Health Behaviors questionnaire (N = 395) 
Factors 
Percent of 
Total Variance 
Cumulative 
Percentage 
Safety/Risk-taking 3.10 3.10 
Health Concern/Responsibility 2.88 5.98 
Attitude 2.43 8.41 
Preventive Health Care 2.34 10.75 
Exercise 2.21 12.96 
Rest 1.78 14.74 
Safety/Risk-taking. The factor structure generated by Walker et al. 
(1987) is more instructive here, in that Walker et al.'s Health Respon­
sibility factor bears marked similarity to the Health Concern/ Responsi­
bility factor. The items in both cases are concerned with paying atten­
tion to one's own health and making an effort to maintain and improve it, 
including educating oneself about health. 
Factor 3, Attitude, is unique to this study. It consists of five 
items, three of which were generated specifically for this study. This 
factor is more directly associated with psychological health than with 
physical health, including items such as 'take time for yourself' and 
'have enough social contact'. 
Factor 4, Preventive Health Care, encompasses the Preventive Health 
Care cluster from Harris and Guten (1979) and broadens it to include 
taking a yearly vacation, getting immunizations, and having a working 
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smoke alarm. This factor can be described as preventive measures taken to 
maintain or improve one's health. 
Factor 5, Exercise, was also found by Walker et al. (1987) to be a 
distinct factor, but was not included in any of the clusters generated by 
Harris and Guten (1979). Factor 6, Rest, has not previously emerged as a 
distinct factor, but is included in Harris and Guten's Health Practices 
cluster. The Rest and the Exercise factors each include a limited number 
of items with a very specific focus. 
The intercorrelations for the six-dimensional model using the unit 
weighted factor scores are presented in Table 4. The correlations are 
of low to moderate magnitude, consistent with previous research. All 
correlations but one were significant at the p < .01 level. The Safety/ 
Risk-taking dimension and the Exercise dimension appear unrelated. 
Reliabilitv of health behavior subscales 
The reliability of each Health Behavior subscale was examined, with 
the Cronbach alpha coefficients ranging from .622 to .867. The alpha 
coefficients are presented in Table 5. 
Independent Variables 
Three sets of Independent variables were used to predict health 
behaviors: Health Locus of Control, General Well-being and Health Value. 
Health Locus of Control includes three dimensions. Internal health locus 
of control [IHLC] represents the degree to which one believes his or her 
own health is under personal control. Powerful Others health locus of 
control (PHLC) also reflects the belief that one's health is controlled. 
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Table 4. Intercorrelations among the six subscales from the Health 
Behaviors questionnaire 
Safety/ 
Risk-taking 
Health 
Concern Attitude 
Preventive 
Health 
Care Exercise 
Safety-
Risk-taking 
Health 
Concern .4230**** 
Attitude .2026**** .2637**** 
Preventive 
Health 
Care 
.3365**** .3198**** .3748**** 
Exercise .0316 .3338**** .3885**** .2671**** 
Rest .2559**** .2088**** .3088**** .1325** .1343** 
*p<,05. **p<.01. ***p<.001. ****p<.0001. 
Table 5. Internal consistency of the Health Behavior subscales 
Subscales Number of items Cronbach's Alpha 
Safety/Risk-taking 10 .728 
Health Concern 11 .724 
Attitude 5 .646 
Preventive health care 6 .622 
Exercise 4 .777 
Rest 4 .705 
General Health 37 .867 
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but by powerful others rather than by oneself. Chance health locus of 
control [CHLC] refers to the belief that one's health Is a matter of 
chance or luck. For a11 three dimensions, a higher score reflects more of 
that dimension. 
The second set of independent variables. General Well-being, includes 
seven components: 1) emotional well-being [EMO] reflects level of per­
sonal contentment, happiness, enjoyment, sense of competence, congruence, 
and satisfaction with one's physical self; Z) mental well-being [MEN] 
refers to one's attitudes and dispositions including a sense of control, 
mental flexibility, a relaxed attitude and present focus; 3) ideology 
[IDE] reflects the degree to which one has a sense of purpose or meaning, 
personal values, commitment, ethics, and belief In a master plan; 4) 
situational well-being [SIT] refers to one's environment, including 
physical surroundings, social support, job satisfaction, personal growth 
and financial status; 5) behavioral well-being [BEH] includes levels of 
sleep, substance use, eating, exercise, health care practice, coping, 
reflection, and leisure activities; 6) recent experiences [REE] reflect 
major life changes likely to cause stress; and 7) physical complaints 
[PCP] represent level of dissatisfaction with bodily functioning. On the 
first five dimensions, a higher number represents greater well-being. 
Higher scores on REE and PCP reflect more recent life changes and greater 
physical complaints, respectively. 
The third set of independent variables includes three measures of 
Health Value: 1) ranking of health as a terminal value (e.g., goals for 
one's life); 2) ranking of health as an instrumental value (e.g., ways of 
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being); and 3) score on a 4-item likert scale measuring health value. 
Methods 1 and 2 are ranking tasks which assess value of health relative to 
other values. In combination these rankings represent a health as product 
vs. health as process distinction. Method 3 is much simpler to complete 
and allows measurement of absolute value of health. Rankings for methods 
1 and 2 were reversed so that for all three methods a higher number 
reflects a higher value assigned to health. 
Multidimensional Model 
Each of the six health behavior subscales were regressed on Health 
Locus of Control scores. General Well-being scores, and Health Value to 
identify the best predictors for each dimension. Each set of independent 
variables was regressed separately as well as cumulatively in order to 
find the best predictive model. Each independent variable group was 
examined with and without sex as an additional predictor (male = 0; female 
= 1). The Behavior component was dropped from the General Well-being 
variable, since its content was judged to be redundant with the health 
behaviors comprising the dependent variables. The proportion of variance 
(R') in each dependent variable accounted for by each set of Independent 
variables is presented in Table 6. 
Health locus of control 
Safetv/Rlsk-takina (Factor 1). The set of three health locus of 
control [HLOC] variables accounted for 3.6 percent of the variance 
(R*=.0355) in Safety/Risk-taking scores, F(3,391) = 4.80, p<.01. Con­
tribution of individual predictors within the set of Health Locus of 
Table 6. Proportion of variance (R') accounted for by predictor 
variables (R shown in parentheses) 
Dimensions 
Predictor Variable Sets 
Safety/ 
Risk-taking 
Health 
Concern 
Health Locus of Control .0355** 
(.1884) 
.0302** 
(.1738) 
Health Locus of Control with Sex .1314**** 
(.3625) 
.0640**** 
(.2530) 
General Well-being .2008**** 
(.4481) 
.1986**** 
(.4456) 
General Well-being with Sex .2476**** 
(.4976) 
.2053**** 
(.4531) 
Health Value .0265* 
(.1628) 
.0454*** 
(.2131) 
Health Value with Sex .1204**** 
(.3470) 
.0776**** 
(.2786) 
HLOC, GWB, and Health Value .2254**** 
(.4748) 
.2232**** 
(.4724) 
HLOC, GWB, and Health Value with Sex .2716**** 
(.5212) 
.2311**** 
(.4807) 
*p<.05. **p<.01. ***p<.001. ****p<.0001. 
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of Health Behaviors 
Preventive 
Attitude Health Care Exercise Rest 
.0406** 
(.2015) 
.0440** 
(.2098) 
.5407**** 
(.7353) 
.5456**** 
(.7386) 
.0205* 
(.1432) 
.0243* 
(.1559) 
.5494**** 
(.7412) 
.5546**** 
(.7447) 
.0672**** 
(.2592) 
.1690**** 
(.4111) 
.2495**** 
(.4995) 
.3071**** 
(.5493) 
.0277* 
(.1664) 
.1233**** 
(.3511) 
.2839**** 
(.5328) 
.3393**** 
(.5825) 
.0345** 
(.1857) 
.0609**** 
(.2468) 
.1845**** 
(.4295) 
.2164**** 
(.4652) 
.0301** 
(.1735) 
.0604**** 
(.2458) 
.2037**** 
(.4513) 
.2367**** 
(.4865) 
.0139 
(.1179) 
.0146 
(.1208) 
.1382**** 
(.3718) 
.1393**** 
(.3732) 
.0226* 
(.1503) 
.0239 
(.1546) 
.1574**** 
(.3967) 
.1574**** 
(.3967) 
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Control variables was evaluated by t-tests on standardized beta weights 
(see Table 7). Higher Safety scores were predicted by higher Powerful 
Others HLOC scores (p<.01) and lower Chance HLOC scores (p<.05). When sex 
was added to HLOC, 13.1 percent of the variance (R'=.1314) In Safety 
scores was accounted for, F(4,385) = 14.56, p<.0001. Higher Safety scores 
were predicted by greater Powerful Others HLOC (p<.01), lower Chance HLOC 
scores (p<.01), and being female (p<.0001). Higher Safety scores were 
significantly correlated with sex (r = .313, p<.0001). 
Table 7. Standardized beta weights and p values (shown in parentheses) 
for Health Locus of Control as a predictor of health behavior 
dimensions 
Health Locus of Control Variables 
Health Behavior Powerful 
Dimensions Internal Others Chance 
Safety/Risk-taking -.0260 .1614 -.1726 
(.6262) (.0023) (.0023) 
Health Concern/ .1077 .0624 -.1092 
Responsibility (.0049) (.2383) (.0541) 
Attitude .1531 .0536 -.0934 
(.0043) (.3084) (.0975) 
Preventive .1334 .1965 -.1435 
Health Care (.0115) (.0002) (.0100) 
Exercise .1721 -.0016 -.0307 
(.0014) (.9762) (.5863) 
Rest -.0328 .0846 -.1221 
(.5433) (.1133) (.0328) 
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Health Concern/Responsibility (Factor 2). The HLOC variables 
accounted for three percent of the variance (R^=.0302) in Health Concern 
scores, F(3,391) = 4.06, p<.01. Sex combined with HLOC accounted for six 
percent of the variance (R'=.0640) in Health Concern scores, F(4,385) = 
6.58, p<.0001. In both equations (with and without sex), higher Internal 
HLOC scores predicted greater Health Concern (p<.05). Higher Health 
Concern scores were significantly correlated with sex (beta = .309, 
p<.0001; r = .181, p<.001). 
Attitude (Factor 3). The set of three HLOC variables explained four 
percent of the variance (R*=.0406) in Attitude scores, F(3,391) = 5.516, 
p<.01. Higher Internal HLOC scores were again a significant predictor 
(p<.01). The inclusion of sex in the equation did not alter these 
relationships (R*=.0440), F(4,385) = 4.430, p<.01. 
Preventive Health Care (Factor 4). The HLOC variables accounted for 
seven percent of the variance (Rf=.0672) in Preventive Health Care 
scores, F(3,391) = 9.386, p<.0001. Higher Preventive Health Care scores 
were predicted by higher Internal HLOC (p<.05), higher Powerful Others 
HLOC (p<.001) and lower Chance HLOC (p<.01). When combined with sex, the 
HLOC variables explained 17 percent of the variance (R^=.1690), F(4,385) = 
19.575, p<.0001. All four components of this equation were significant 
predictors of Preventive Health Care scores. Including higher Internal 
HLOC (p<.01), higher Powerful Others HLOC (p<.001), lower Chance HLOC 
(p<.01) and being female (p<.0001). 
Exercise (Factor 5). The HLOC variables accounted for three percent 
of the variance (R'=.0345) in Exercise scores, F(3,391) = 4.661, p<.01. 
Higher Internal HLOC scores predicted Exercise scores (p<.01). When sex 
was combined with the HLOC variables, six percent of the variance (R*= 
.0609) in Exercise scores was explained, F(4,385) = 6.245, p<.0001. 
Significant predictors Included higher Internal HLOC (p<.01) and being 
male (p<.01). 
Rest (Factor 6). The set of three health locus of control variables 
was not a significant predictor of the Rest dimension (R'= .0139), even 
when sex was added (R*=.0146). 
Canonical correlation analysis. A canonical correlation analysis was 
performed to evaluate the overall relationship between the three Health 
Locus of Control variables and the six dimensions of Health Behavior. The 
F-test for Wilks' lambda (.872) indicated the relationship between the two 
sets of variables was significant at the .0001 level. The first two 
canonical correlations were significant, indicating two underlying 
dimensions of relationship across the sets of variables. The first 
canonical correlation of .288 (R' = .083) was highly significant 
(p<.0001), accounting for 8 percent of the common variance across the 
Locus of Control and Health Behavior variables. The second canonical 
correlation or .208 (R^ = .043) accounted for 4 percent of the variance 
(p<.05). 
A canonical correlation analysis was also performed to evaluate the 
relationship between Health Locus of Control when sex was included as a 
fourth independent variable and the six dimensions of Health Behavior. 
The F-test for Wilks' lambda (.656) indicated a significant relationship 
between the two sets of variables (p<.0001). The first two canonical 
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correlations were again significant. The first canonical correlation of 
.529 (R' = .280} accounted for 28 percent of the common variance across 
the two sets of variables (p<.0001). The second canonical correlation of 
.265 (R^ = .070) accounted for 7 percent of the variance (p<.01). 
General well-being 
Safety/Risk-taking (Factor 1). General Well-being scores accounted 
for 20.1 percent of the variance (R^=.2008) in Safety scores, F(6,388) = 
16.25, p<.0001. Significant predictors of higher Safety scores included 
greater ideologic well-being (p<.001), greater situational well-being 
(p<.0001) and less emotional well-being (p<.05). See Table 8 for the 
predictive contribution of General Well-being variables to the Health 
Behavior dimensions. Adding sex to the equation allowed 24.8 percent of 
the variance (R'=.2476) to be accounted for, F(7,382) = 17.96, p<.0001. 
Being female predicted higher Safety scores (p<.0001), as did higher 
Ideology scores (p<.001) and greater situational well-being (p<.0001). 
The Inclusion of sex rendered emotional well-being a nonsignificant 
predictor of Safety within the regression equation. 
Health Concern/Responsibilitv (Factor 2). General well-being scores 
accounted for 19.9 percent of the variance (R^='.1986) in Health Concern 
scores, F(6,388) = 16.02, p<.0001. Higher ideology scores (p<.0001) and 
higher situation scores (p<.001) were significant predictors of higher 
Health Concern scores. Sex contributed to the variance explained only 
slightly (R'=.2053), F(7,382) = 14.10, p<.0001. Being female was a 
significant predictor of Health Concern (p<.05) along with higher 
Table 8. Beta weights and p values (shown in parentheses) for General 
Well-being as a predictor of health behavior dimensions 
General 
Recent Physical 
Health Behavior Dimensions Events Complaints 
Safety/Risk-taking -.0704 -.0375 
(.1602) (.4727) 
Health Concern/Responsibility -.0087 .0187 
(.8617) (.7206) 
Attitude .0408 -.0134 
(.2827) (.7357) 
Preventive Health Care -.1098 .1275 
(.0241) (.0121) 
Exercise -.0686 -.1390 
(.1754) (.0087) 
Rest -.1126 -.1283 
(.0308) (.0185) 
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well-being variables 
Mental Emotional 
Well-being Ideology Situation Well-being 
.0253 .1766 .3970 -.1449 
(.6315) (.0007) (.0001) (.0353) 
.0171 .2657 .2309 .0404 
(.7468) (.0001) (.0003) (.5568) 
.0062 .0734 .0155 .6972 
(.8772) (.0624) (.7460) (.0001) 
.0311 .1680 .2988 .1175 
(.5429) (.0009) (.0001) (.0781) 
-.0299 .1843 -.0339 .2556 
(.5750) (.0005) (.5956) (.0003) 
.0168 .0218 -.0835 .2854 
(.7590) (.6854) (.2037) (.0001) 
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ideology scores (p<.0001) and higher situation scores (p<.001). 
Attitude (Factor 3). General well-being scores accounted for 54 
percent of the variance (R'=.5407) in Attitude scores, F(6,388) = 76.117, 
p<.0001. Emotional well-being was the only component emerging as a 
significant predictor (p<.0001). Sex did not make a significant contribu­
tion to Attitude scores (R'=.5456), nor did it change the relationship 
between General well-being and Attitude. 
Preventive Health Care (Factor 4). General well-being scores 
accounted for 25 percent of the variance (R^=.2495) in Preventive Health 
Care scores, F(6,388) = 21.497, p<.0001. Significant predictors included 
fewer recent life changes (p<.05), more physical complaints (p<.05), 
greater ideologic well-being (p<.001), and greater situational well-being 
(p<.0001). When sex was added to this equation, 31 percent of the 
variance (R'=.3071) in Preventive Health Care scores was explained, 
F(7,382) = 24.189, p<.0001. Significant predictors in this equation 
included fewer recent life events (p<.05), greater ideologic well-being 
(p<.01), greater situational well-being (p<.01), greater emotional well-
being (p<.01), and being female (p<.0001). 
Exercise (Factor 5). The General well-being variables accounted for 
18 percent of the variance (R'=.1845) in Exercise scores, F(6,388) = 
14.635, p<.0001. Exercise was predicted by fewer physical complaints 
(p<.01), greater ideologic well-being (p<.001), and greater emotional 
well-being (p<.001). With the addition of sex, General well-being 
explained 22 percent of the variance (R'=.2164) in Exercise scores, 
F(7,382) = 15.074, p<.0001. Being male predicted higher Exercise scores 
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(p<.001). Other relationships between General well-being and Exercise 
were essentially unchanged by the inclusion of sex. 
Rest (Factor 6). General Well-being scores accounted for 13.8. 
percent of the variance (R'=.1382) in Rest scores, F(6,388) = 10.37, 
p<.0001. Of the General well-being components, fewer recent life changes 
(p<.05), fewer physical complaints (p<.05) and greater emotional well-
being (p<.0001) predicted higher Rest scores. Inclusion of sex did not 
alter these relationships. 
Canonical correlation analysis. A canonical correlation analysis was 
performed to evaluate the overall relationship between the six General 
Well-being variables and the six dimensions of Health Behavior. The F-
test for Wilks' lambda (.284) indicated the relationship between the two 
sets of variables was significant at the .0001 level. The first three 
canonical correlations were significant, indicating three underlying 
dimensions of relationship across the sets of variables. The first 
canonical correlation of .771 (R* = .595) accounted for 60 percent of the 
common variance across the General Well-being and Health Behavior vari­
ables (p<.0001). The second canonical correlation of .461 (R' = .212) 
accounted for 21 percent of the common variance (p<.0001). The third 
canonical correlation was .272 (R* = .074), accounting for 7 percent of 
the variance (p<.0001). 
Another canonical correlation analysis was performed including sex as 
an independent variable. Thus, this analysis examined the overall 
relationship between the six General Well-being variables plus sex and the 
six Health Behavior dimensions. The F-test for Wilks' lambda (.235) was 
60 
significant (p<.0001). The first four canonical correlations were 
significant, Indicating four underlying dimensions of relationship across 
the sets of variables. The first canonical correlation was .773 (R^ = 
.597), accounting for 60 percent of the common variance across the two 
sets of variables (p<.0001). The second canonical correlation was .565 
(R^ = .320), accounting for 32 percent of the common variance (p<.0001); 
the third was .279 (R^ = .078), accounting for 8 percent of the variance 
(p<.0001); and the fourth was .232 (R^ = .054), accounting for 5 percent 
of the variance (p<.01). 
Health value 
Safetv/Risk-takino (Factor 1). Value of health accounted for 2.7 
percent of the variance (R'=.0265) in Safety scores, F(3,390) = 3.54, 
p<.05. Only ranking of health as a terminal value (health as product) 
significantly predicted Safety (p<.05). See Table 9 for the relationship 
between Health Value and the Health Behavior dimensions. Sex combined 
with Health Value accounted for 12.0 percent of the variance (R2=.1204) in 
Safety scores. In this equation, health as product again significantly 
predicted Safety (p<.05) along with being female (p<.0001). 
Health Concern/Responsibilitv (Factor 2). Variance in Health Concern 
scores accounted for by Health Value was five percent (Rf=.0454), F(3,390) 
= 6.19, p<.001 and increased to eight percent (R'=.0776) when sex was 
added, F(4,384) = 8.072, p<.0001. Higher value of health as a product or 
goal predicted higher Health Concern scores (p<.01) as did being female 
(p<.001). 
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Table 9. Standardized beta weights and p values (shown In parentheses) 
for Health Value as a predictor of health behavior dimensions 
Health Value Measures 
Terminal Instrumental 4-item 
Value Valueu Likert 
Health Behavior Dimensions Ranking Ranking Scale 
Safety/Risk-taking .1285 .0102 .0670 
(.0291) (.8611) (.1945) 
Health Concern/Responsibility .1528 .0530 .0696 
(.0089) (.3612) (.1730) 
Attitude .1195 .0086 .0488 
(.0431) (.8839) (.3454) 
Preventive Health Care .1078 -.0165 .1141 
(.0669) (.7781) (.0273) 
Exercise .1470 .0222 .0407 
(.0125) (.7035) (.4295) 
Rest .1650 -.0254 -.0290 
(.0053) (.6654) (.5741) 
^Ranking of 'Health' along with Rokeach's (1973) terminal values. 
^banking of 'Healthy' along with Rokeach's (1973) Instrumental 
values. 
^Taken from Lau et al. (1986). 
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Attitude (Factor 3). Health Value accounted for two percent of the 
variance (R'=.0205) in Attitude scores, F(3,390) = 2.721, p<.05. A higher 
value of health as product or goal predicted higher Attitude scores 
(p<.05). Sex failed to make a significant contribution to this equation 
(R'=.0243) and did not alter these relationships. 
Preventive Health Care (Factor 4). Value of health accounted for 
three percent of the variance (R'=.0277) in Preventive Health Care scores, 
F(3,390) = 3.703, p<.05. A higher value of health predicted Preventive 
Health Care scores, but only as assessed with the likert scale (p<.05). 
Twelve percent of the variance (R'=.1233) was explained when sex was added 
to health value, F(4,384) = 13.50, p<.0001). While being female was a 
significant predictor of Preventive Health Care scores (p<.0001), the 
three measures of Health Value were nonsignificant when combined with sex. 
Exercise (Factor 5). Value of health accounted for three percent of 
the variance (R^=.0301) in Exercise scores, F(3,390) = 4.034, p<.01. A 
higher value of health as product or goal predicted Exercise scores (p< 
.05). When sex was included in this equation, six percent of the variance 
(R'=.0604) was explained, F(4,384) = 6.173, p<.0001. Being male predicted 
Exercise (p<.001), along with higher value of health as product (p<.05). 
Rest (Factor 6). Health Value accounted for two percent of the 
variance (R*=.0226) in Rest scores, F(3,390) = 3.01, p<.05. A high rank­
ing of health as a terminal value (i.e., as product or goal) significantly 
predicted high Rest scores (p<.01). When sex was added to this set of 
independent variables, value of health failed to predict Rest scores 
(R'=.0239). 
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Canonical correlation analysis. A canonical correlation analysis was 
performed to examine the relationship between the three Health Value 
measures and the six Health Behavior dimensions. The F-test for Wilks' 
lambda (.914) indicated the relationship between the two sets of variables 
was significant at the .01 level. The first canonical correlation of .267 
(R® = .071) accounted for 7 percent of the common variance (p<.01) across 
the Health Value and Health Behavior variables. No other canonical 
variates were significant. 
Another canonical correlation analysis was performed including sex as 
an independent variable along with the three Health Value measures. The 
F-test for Wilks' lambda (.695) indicated the relationship between the two 
sets of variables was significant at the .0001 level. The first two 
canonical correlations were significant, indicating two underlying 
dimensions of relationship across the sets of variables. The first 
correlation of .497 (R' = .247) accounted for 25 percent of the common 
variance (p<.0001). The second correlation was .260 (R2 = .068), account­
ing for 7 percent of the variance (p<.05). 
Health locus of control, general well-being, and health value 
Safetv/Risk-taking (Factor 1). Collectively, the three sets of 
independent variables accounted for 22.5 percent of the variance in Safety 
scores (R^=.2254), and 27.2 percent with sex included (R^=.2716). In both 
equations, Safety scores were predicted by greater Powerful Others HLOC 
(p<.05), greater ideologic well-being (p<.01 without sex and p<.001 with 
sex), greater situational well-being (p<.0001), and a higher value of 
health as a product or goal (p<.05). Being female was also a significant 
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predictor (p<.0001)> while the exclusion of sex allowed lower emotional 
well-being scores to predict Safety (p<.05). See Table 10 for the 
relationship between Safety scores and the 13 Independent variables. 
Table 10. Zero-order correlations and standardized beta weights for 
13 predictor variables and Safety scores (R^ = .2716) 
Predictor Variables r P Beta P 
Health Locus of Control 
Internal .0217 .6674 -.0655 .1823 
Powerful Others .1064 .0346 .1175 .0159 
Chance -.1094 .0298 -.0656 .2280 
General Well-being 
Recent Experiences -.1440 .0041 -.0614 .2169 
Physical Complaints -.1514 .0026 -.0752 .1467 
Mental .2042 .0001 .0617 .2850 
Ideology .2907 .0001 .1354 .0086 
Situation .4116 .0001 .2822 .0001 
Emotional .2406 .0001 -.0905 .1912 
Health Value 
As product .1502 .0028 .1088 .0402 
As process .0924 .0666 -.0070 .8930 
Likert Scale .0972 .0539 -.0110 .8167 
Sex .3129 .0001 .2362 .0001 
Health Concern/Responsibilitv (Factor 2). When combined, the three 
Independent variable sets accounted for 22 percent of the variance 
(R'=.2232) in Health Concern scores, F(12,381) = 9.124, p<.0001. 
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Significant predictors of Health Concern included greater ideologic well-
being (p<.0001), greater situational well-being (p<.001), and a higher 
value of health as product (p<.05). Including sex in this equation did 
not appreciably add to the amount of variance explained (R:=.2311), 
F(13,375) = 8.668, p<.0001, nor did it emerge as a significant predictor. 
Table 11 shows the relationship between Health Concern and the 13 indepen­
dent variables. 
Table 11. Zero-order correlations and standardized beta weights for 
13 predictor variables and Health Concern scores (R' = .2311) 
Predictor Variables r p Beta p 
Health Locus of Control 
Internal .1417 .0048 .0369 .4644 
Powerful Others .0157 .7556 .0267 .5928 
Chance -.1278 .0110 -.0137 .8058 
General Well-being 
Recent Experiences 
Physical Complaints 
Mental 
Ideology 
Situation 
Emotional 
-.0816 .1052 .0135 .7918 
-.1143 .0231 .0134 .8005 
.2210 .0001 .0207 .7268 
.3755 .0001 .2310 .0001 
.3656 .0001 .1914 .0045 
.2978 .0001 .0535 .4516 
Health Value 
As product .1967 .0001 .1253 .0215 
As process .1474 .0032 .0342 .5252 
Likert Scale .1139 .0237 .0252 .6052 
Sex .1813 .0003 .0906 .0675 
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Attitude (Factor 3). Health Locus of Control, General Well-being, 
and Health Value combined to account for 55 percent of the variance 
(R'=.5494) in Attitude scores, F(12, 381) = 38.719, p<.0001. The in­
clusion of sex with the three sets of independent variables failed to 
explain any more of the variance (R'=.5546), F(13,375) = 35.924, p<.0001. 
In both equations, the only significant predictor of Attitude scores was 
higher emotional well-being (p<.0001). See Table 12 for the relationship 
between Attitude and the predictor variables. 
Table 12. Zero-order correlations and standardized beta weights for 13 
predictor variables and Attitude scores (R' = .5546) 
Predictor Variables r p Beta p 
Health Locus of Control 
Internal .1822 .0003 .0577 .1328 
Powerful Others .0078 .8769 .0492 .1954 
Chance .1316 .0088 .0364 .3915 
General Well-being 
Recent Experiences 
Physical Complaints 
Mental 
Ideology 
Situation 
Emotional 
Health Value 
As product .1354 .0071 -.0018 .9647 
As process .0810 .1081 .0066 .8725 
Likert Scale .0767 .1284 .0182 .6233 
Sex -.0479 .3459 -.0523 .1655 
-.2092 .0001 .0500 .1981 
-.3360 .0001 .0018 .9643 
.3532 .0001 .0209 .6425 
.3480 .0001 .0654 .1037 
.5063 .0001 .0274 .5914 
.7304 .0001 .6962 .0001 
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Preventive Health Care (Factor 4). All three sets of Independent 
variables combined in one regression equation accounted for 28 percent of 
the variance (R^=.2839) in Preventive Health Care scores, F(12,381) = 
12.587, p<.0001. Higher Preventive Health Care scores were predicted by 
higher Powerful Others HLOC scores (p<.01), more physical complaints 
(p<.01), greater ideologic well-being (p<.01), and greater situational 
well-being (p<.0001). When sex was added to the equation, 34 percent of 
the variance (R'=.3393) in Preventive Health Care scores was explained, 
F(13,375) = 14.814, p<.0001, and the relationships among the variables 
were changed somewhat. Significant predictors included being female 
(p<.0001), higher Powerful Others HLOC (p<.001), fewer recent life changes 
(p<.05), greater ideologic well-being (p<.05), greater situational well-
being (p<.01), and greater emotional well-being (p<.01). Table 13 
contains these relationships. 
Exercise (Factor 5). The Independent variables combined to explain 
20 percent of the variance (Rf=.2037) in Exercise scores, 
F(12,381) = 8.120, p<.0001. Significant predictors included higher 
Internal HLOC scores (p<.OS), fewer physical complaints (p<.05), greater 
ideologic well-being (p<.01), and greater emotional well-being (p<.001). 
The inclusion of sex allowed 24 percent of the variance (R'=.2367) in 
Exercise scores to be explained, F(13,375) = 8.947, p<.0001. Being male 
significantly predicted Exercise scores (p<.001). Sex rendered physical 
complaints a nonsignificant predictor, while other relationships remained 
unchanged. See Table 14 for specific relationships between these vari­
ables. 
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Table 13. Zero-order correlations and standardized beta weights for 
13 predictor variables and Preventive Health Care scores 
(R' = .3393) 
Predictor Variables r p Beta 
Health Locus of Control 
Internal .1671 .0009 .0840 .0726 
Powerful Others .1359 .0068 .1591 .0006 
Chance -.1268 .0116 -.0365 .4813 
General Well-being 
Recent Experiences 
Physical Complaints 
Mental 
Ideology 
Situation 
Emotional 
Health Value 
As product .1262 .0120 .0422 .4028 
As process .0650 .1977 -.0332 .5054 
Likert Scale .1343 .0076 .0186 .6810 
Sex .3229 .0001 .2550 .0001 
-.1953 .0001 -.1034 .0293 
-.0874 .0827 .0870 .0708 
.2508 .0001 .0591 .2823 
.3257 .0001 .1132 .0210 
.4441 .0001 .1717 .0060 
.3745 .0001 .1858 .0050 
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Table 14. Zero-order correlations and standardized beta weights for 13 
predictor variables and Exercise scores (R^ = .2367) 
Predictor Variables r P Beta P 
Health Locus of Control 
Internal .1835 .0002 .1046 .0377 
Powerful Others -.0283 .5748 -.0287 .5641 
Chance -.0942 .0613 .0446 .4229 
General Well-being 
Recent Experiences -.1876 .0002 -.0519 .3075 
Physical Complaints -.2815 .0001 -.0990 .0621 
Mental .1794 .0003 -.0469 .4265 
Ideology .2737 .0001 .1943 .0002 
Situation .2618 .0001 .0421 .5284 
Emotional .3769 .0001 .2096 .0033 
Health Value 
As product .1686 .0008 .0816 .1319 
As process .1078 .0322 .0006 .9917 
Likert Scale .0774 .1251 .0233 .6321 
Sex -.1620 .0013 -.1823 .0002 
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Rest (Factor 6). All three sets of Independent variables combined in 
one regression equation accounted for 15.7 percent of the variance 
(R*=.1574) In Rest scores, F(12,381) = 5.93, p<.0001. Higher Rest scores 
were predicted by fewer recent life changes (p<.05), fewer physical 
complaints (p<.05), and greater emotional well-being (p<.0001}. Adding 
sex to this equation did not change these relationships (Rf=.1574). (See 
Table 15). 
Table 15. Zero-order correlations and standardized beta weights for 13 
predictor variables and Rest scores (R' = .1574) 
Predictor Variables r p Beta 
Health Locus of Control 
Internal .0037 .9411 -.0692 .1897 
Powerful Others .0471 .3509 .0766 .1429 
Chance -.0819 .1042 -.0742 .2048 
General Well-being 
Recent Experiences 
Physical Complaints 
Mental 
Ideology 
Situation 
Emotional 
Health Value 
As product .1443 .0041 .1023 .0727 
As pro^s .0513 .3091 -.0327 .5622 
Likert Scale .0019 .9706 -.0584 .2528 
Sex -.0363 .4749 .0215 .6783 
-.2269 .0001 -.1072 .0452 
-.2662 .0001 -.1296 .0202 
.1315 .0089 -.0063 .9187 
.1062 .0348 .0243 .6602 
.1822 .0003 -.1057 .1327 
.3280 .0001 .2883 .0001 
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Canonical correlation analysis. A canonical correlation analysis was 
performed to evaluate the overall relationship between the 12 independent 
variables and the six dimensions of Health Behavior. The F-test for 
Wilks' lambda (.247) indicated that the two sets of variables were 
significantly related (p<.0001). The first three canonical correlations 
were significant, indicating three underlying relationships across the 
sets of variables. The first canonical correlation was .783 (R^ = .612), 
accounting for 61 percent of the common variance (p<.0001). The second 
correlation of .477 (R' = .228) was also highly significant (p<.0001), 
accounting for 23 percent of the common variance. The third correlation 
was .305 (R' = .093), accounting for 9 percent of the common variance 
(p<.001). 
A final analysis explored the relationship between all 13 independent 
variables (including sex) and the six Health Behavior dimensions. The F-
test for Wilks' lambda (.203) indicated a significant relationship between 
the two sets of variables (p<.0001). The first four canonical correla­
tions were significant, indicating four underlying dimensions of relation­
ship across the variable sets. The first canonical correlation was .785 
(R' = .616), accounting for 62 percent of the common variance (p<.0001); 
the second correlation was .580 (R' = .337), accounting for 34 percent of 
the variance; the third was .312 (R' = .097), accounting for 10 percent of 
the variance; and the fourth was .283 (R' = .080), accounting for 8 
percent of the variance. 
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Unldimensional Model 
Scores from the General Health subscale (with items loading on the 
first factor from the unrotated solution) were regressed on Health Locus 
of Control scores, General Well-being scores, and Health Value. As with 
the multidimensional model, each set of independent variables was re­
gressed separately as well as collectively in order to find the best 
predictive model. Each independent variable group was examined with 
and without sex as an additional predictor. The proportion of variance 
(R') in the General Health variable accounted for by each set of inde­
pendent variables is presented in Table 16, along with corresponding 
standardized beta weights. 
Health locus of control 
The Health Locus of Control variables accounted for six percent of 
the variance (Rf=.0593) in Health scores, F(3,391) = 8.210, p<.0001, with 
all three components emerging as significant predictors. Higher Health 
scores were predicted by higher Internal HLOC (p<.05), higher Powerful 
Others HLOC (p<.01), and lower Chance HLOC (p<.01). Eleven percent of the 
variance (R'=.1108) in Health scores was explained when sex was introduced 
into the equation, F(4,385) = 11.993, p<.0001. Being female significantly 
predicted Health scores (p<.0001), while the three HLOC variables remained 
significant predictors. 
General well-being 
The General Well-being variables accounted for 48 percent of the 
variance (R'=.4847) in health scores, F(6,388) = 60.825, p<.0001 and SO 
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Table 16. Proportion of variance In Health (general factor) accounted 
for by predictor variables (R^) with corresponding beta 
weights and p values 
Predictor Variables Beta 
Health Locus of Control 
Internal 
Powerful Others 
Chance 
.0593**** 
1281 
,1537 
.1561 
.0156 
.0033 
.0053 
HLOC with sex 
General Well-being 
Recent Experiences 
Physical Compaints 
Mental 
Ideology 
Situation 
Emotional 
.1108**** 
.4847**** 
.0741 
.0395 
.0315 
.3268 
.2971 
.2143 
.0656 
.3462 
.4570 
.0001 
.0001 
.0001 
General Well-being with sex 
Health Value 
As product 
As process 
Likert Scale 
.5037**** 
.0632**** 
.2066 
.0239 
.0818 
.0004 
.6774 
.1062 
Health Value with Sex 
HLOC, GWB and Health Value 
.1116**** 
.5126**** 
HLOC, GWB and Health Value 
with Sex .5308**** 
****p<.0001. 
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percent of the variance (R'=.5037) when combined with sex, F(7,382) = 
55.393, p<.0001. In the latter equation, being female was significantly 
associated with higher health scores (p<.0001). In both equations (with 
and without sex) higher Health scores were predicted by greater Ideologic 
well-being (p<.0001), greater situational well-being (p<.0001), and 
greater emotional well-being (p<.0001). 
Health value 
Value of health explained six percent of the variance (Rf=.0632) In 
Health scores, F(3,390) = 8.768, p<.0001. A higher value of health as a 
product or goal significantly predicted higher Health scores (p<.001). 
When value of health was combined with sex, 11 percent of the variance 
(R'=.1116) In Health scores was explained, F(4,384) = 12.055, p<.0001. 
Health as product was again a significant predictor of Health scores 
(p<.001) along with being female (p<.0001). 
Health iQÇMS of control, general well-being, and health valus 
All of the Independent variables (Including sex) combined to explain 
53 percent (R'=.5308) of the variance in Health scores, F(13,375) = 
32.627, p<.0001. Significant predictors of Health Included greater 
Powerful Others HLOC (p<.01), greater Ideologic, situational and emotional 
well-being (all p's<.0001), greater value of health as product or goal 
(p<.01) and being female (p<.001). When sex was excluded, the remaining 
Independent variables explained 51 percent of the variance (R^=.5126) In 
Health scores, F(12,381) = 33.387, p<.0001. Sex did not change the 
significant predictors In this equation. Table 17 contains specific 
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correlations demonstrating these relationships. 
Table 17. Zero-order correlations and standardized beta weights for 13 
predictor variables and Health scores (R' = .5126) 
Predictor Variables r P Beta P 
Health Locus of Control 
Internal .1705 .0007 .0337 .3920 
Powerful Others .0894 .0759 .1031 .0084 
Chance -.1518 .0025 -.0124 .7757 
General Well-being 
Recent Experiences -.2374 .0001 -.0577 .1479 
Physical Complaints -.2906 .0001 -.0572 .1688 
Mental .3230 .0001 -.0020 .9658 
Ideology .5183 .0001 .2877 .0001 
Situation .5891 .0001 .2262 .0001 
Emotional .5665 .0001 .2456 .0001 
Health Value 
As product .2386 .0001 .1234 .0038 
As process .1494 .0029 -.0025 .9518 
Likert Scale .1319 .0087 -.0016 .9659 
Sex .2272 .0001 .1420 .0003 
Perceived Outcome of Health Behaviors 
The perceived outcome ranking data were analyzed separately from the 
other independent variables, since they were generated only for health 
behaviors performed "Always" or "Almost always" for each individual. To 
understand the relative importance of various outcomes or benefits, means 
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were generated for each outcome based on the number of times it was ranked 
first, second, or third in importance for each health behavior specific to 
a given factor. Since this task was Individually tailored for the 
specific health behaviors each person endorsed, it was necessary to divide 
the sum of each outcome by the total number of items endorsed within a 
factor for each subject. Thus, means appear as proportions, indicating 
the frequency of highly ranking an outcome as a reason for performing 
health behaviors within each factor. 
The means for each outcome or benefit within each factor are shown in 
Table 18. Living longer, feeling better physically, and feeling better 
psychologically emerged as the most Important outcomes for Safety/Risk-
taking behaviors, for Preventive Health Care, and for the general factor, 
Health. Health Concern/Responsibility was associated with feeling better 
physically, feeling better psychologically, and improving one's appear­
ance. Feeling better physically, feeling better psychologically, and 
experiencing personal pleasure were the most Important outcomes or 
benefits for Attitude, Exercise, and Rest factors. 
Reducing one's chances of getting a minor Illness, reducing one's 
chances of getting a serious disease, and meeting peer or family expecta­
tions were not among the three most important benefits for any Health 
Behavior dimension. However, meeting peer or family expectations was 
ranked as the fourth most Important benefit for both the Safety dimension 
and the Preventive Health Care dimension. 
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Table 18. Means for perceived outcomes ranked in terms of importance for 
each Health Behavior dimension 
Health 
Behavior Dimensions 1 2 3 4 5 6 7 8 
Safety/Risk-taking .77 .29 .37 .04 .13 .21 .25 .06 
Health 
Concern/Responsibility .33 .52 .56 .41 .15 .16 .11 .12 
Attitude .18 .41 .81 .18 .08 .04 .16 .55 
Preventive Health Care .43 .42 .45 .17 .16 .18 .21 .16 
Exercise .26 .83 .72 .33 .03 .04 .02 .55 
Rest .15 .87 .66 .19 .29 .03 .01 .33 
Health (general factor) .39 .44 .59 .20 .13 .11 .18 .27 
Note. Means in boldface indicate the three outcomes ranked as most 
important for each dimension. 
1 " live longer; 2 = feel better physically (e.g., more energy); 3 = feel 
better psychologically (e.g., better self-image, tension relief); 
4 = improve my appearance; 5 = reduce my chances of getting a minor 
illness (e.g., cold or flu); 6 = reduce my chances of getting a serious 
disease (e.g., cancer or heart disease); 7 = meet peer or family 
expectations; 8 = experience personal pleasure. 
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DISCUSSION 
This study examined health-protective behaviors In an asymptomatic 
population In an effort to discover behavioral patterns as well as 
correlates or predictors of those patterns. In addition, the salience of 
various perceived outcomes or benefits was explored as It related to 
health behavior dimensions. The following research questions were 
addressed. 
1. Are health-protective behaviors independent, unidimensional, or 
multidimensional? A multidimensional conceptualization was hypothesized 
and supported, conceptually as well as empirically by the factor analysis. 
A canonical correlation analysis offered further support for the existence 
of multiple dimensions. Moreover, the multidimensional health model was 
supported by the finding of differential predictors for the separate 
Health Behavior factors. 
Five of the six factors which emerged either replicated of overlapped 
with factors found in previous research. The Safety/Risk-taking factor 
encompassed two of Harris and Guten's (1979) clusters: Environmental 
Hazard Avoidance and Harmful Substance Avoidance. The Preventive Health 
Care factor replicated and broadened Harris and Guten's Preventive Health 
Care cluster. Health Concern/Responsibility and Exercise replicated two 
dimensions previously identified by Walker et al. (1987). Rest had not 
previously emerged as a distinct factor, but its content was subsumed 
under Harris and Guten's Health Practices cluster. Only one factor, 
Attitude, was unique to this study and may be a function of the additional 
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Items added to Harris and Guten's original survey. More closely associ­
ated with psychological health, this dimension may reflect a neglected 
aspect of health behavior. Many formulations of health behavior have 
focused on physical health, while Ignoring the role of psychological well-
being In overall health. One reason may be the difficulty In operational-
Izing behaviors relevant to psychological health, which Is largely 
Influenced by affect and cognitions. This can be seen In the Items 
comprising Walker et al.'s Self-Actualization factor, which relied heavily 
on emotions (e.g., enthusiastic/optimistic; like myself; feel happy/con­
tent) and cognitions (e.g., aware of strength/weakness; look forward to 
the future; know what Is Important). While more difficult to operational-
Ize In behavioral terms, the emergence of a factor reflecting psychologi­
cal health suggests that health behaviors encompass and reflect more than 
physical health. Furthermore, four of the five Items comprising the 
Attitude dimension also loaded on the general Health factor, supporting 
the Inclusion of psychological health In a broader conceptualization of 
health behavior. 
2. How Is health locus of control related to the dimensions of 
health protective behaviors? The three health locus of control components 
(Internal, Powerful Others, and Chance) were differentially related to 
health behaviors across dimensions, as hypothesized. While the health 
locus of control variables predicted Preventive Health Care better than 
any other factor, the amount of variance explained by HLOC was generally 
small across all dimensions of health behavior, consistent with previous 
research. One explanation for this generally weak relationship Is that 
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health behaviors are multldetermined (Uallston & WalTston, 1983). A 
single construct such as HLOC cannot be expected to predict much of the 
variance in health behaviors, even when used in conjunction with health 
value. Alternatively, beliefs and behaviors may not always be congruent. 
Believing that one is in control of his or her own health may not always 
translate into healthy choices when alternative reinforcements are highly 
valued. 
Despite the weak relationship between HLOC and health behavior 
dimensions, the patterns of relationships between these variables are 
nevertheless instructive. All dimensions of health behavior, with the 
exception of Rest, were predicted by various HLOC components. Safety 
behaviors were predicted by higher Powerful Others HLOC and lower Chance 
HLOC. Since many of the safety items involved following rules, either 
formal laws (e.g., stay within the speed limit) or societal expectations 
(e.g., don't smoke), it follows that individuals who choose to obey these 
rules also believe their health is under the control of some powerful 
others and not due to chance. In other words, as long as the advice of 
others is followed, better health will result. Being female also pre­
dicted this dimension, which may represent women as more rule-bound and 
more cautious. This stereotype has been the tradition, and these results 
suggest that it may remain a legitimate distinction between men and women, 
at least where their health is concerned. 
Health Concern/Responsibility was predicted by higher Internal HLOC, 
consistent with the underlying concepts of personal control or respon­
sibility. If one believes that his/her state of health is under personal 
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control, it follows that the individual will assume responsibility for 
those behaviors affecting health. Being female also predicted this 
dimension, suggesting a greater concern about health among women. 
Higher Internal HLOC also predicted the Attitude dimension, suggest­
ing that those with more adaptive attitudes, as defined in this study, 
also believe they have personal control over their health. One explana­
tion is that a better attitude may result from feelings of control. 
Alternatively, belief in control over health may refer to psychological 
health as well as physical health. While the actual direction of this 
relationship is unclear, belief in control over one's psychological health 
remains an interesting issue in need of further study. 
Exercise was also predicted by higher Internal HLOC, suggesting that 
belief in greater control over health translates into behavior reflecting 
that belief, at least in the realm of exercise behavior. Conversely, 
regular exercise may result in greater feelings of self-efficacy, and 
again, the direction of this relationship is unclear. An examination of 
reasons for exercising may help clarify this Issue*. Males also reported 
exercising more than females. 
Interestingly, all three HLOC components predicted Preventive Health 
Care, along with sex. Apparently, consulting health care professionals 
and using other protective measures is related to a belief that one's 
health is under someone's control (either oneself or powerful others) and 
not a matter of chance or luck. Women scored higher on this dimension, 
suggesting that they may consult health care professionals more than men. 
In examining the patterns of relationships, higher Powerful Others 
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HLOC was associated with Safety/Risk-taking and Preventive Health Care, 
both of which involve relying on the authority or expertise of other per­
sons and submitting to their rules or advice. The same dimensions were 
associated with lower Chance HLOC. Higher Internal HLOC was associated 
with Exercise, Attitude, Health Concern/Responsibility and Preventive 
Health Care, dimensions of health behavior involving some personal action. 
The association of Internal HLOC with Preventive Health Care suggests that 
consulting professionals is also a matter of personal choice and requires 
that some action be taken. 
Overall, HLOC variables were logically related to the dimensions of 
health behavior. Although limited in explanatory power, the relationships 
which emerged supported some association between beliefs and behaviors. 
While behaviors are multidetermined, some degree of consistency between 
cognitions and behaviors was demonstrated. 
3. How are health-protective behaviors associated with other 
dimensions of well-being? The General Well-being variables were stronger 
predictors of the health behavior factors and showed differential rela­
tionships with each of the dimensions. The inclusion of sex did not offer 
much predictive power to the General Well-being variables, although it did 
alter two of the relationship patterns. 
Safety/Risk-taking was predicted by greater ideologic well-being and 
greater situational well-being. More specifically, a sense of purpose, 
commitment, and ethics as well as satisfaction with one's place in life 
including adequate social support are all associated with choosing "safe" 
behaviors and avoiding unnecessary risks. The idea of satisfaction may be 
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the key to this relationship In that the alternative (risk-taking be­
haviors) may Indicate a dissatisfaction or restlessness with one's place 
in life, a search for more, a feeling of discontent. This explanation is 
weakened somewhat with the contribution of emotional well-being, which was 
inversely related to Safety. Emotional well-being represents personal 
contentment, happiness, enjoyment, and congruence. This relationship 
again raises the question of cause and effect, which cannot be answered 
based on the current data. One could speculate, however, that less 
contentment, happiness, and enjoyment could result from being "safe" and 
"rule-bound." Alternatively, those with lower Safety scores (which in 
effect means greater risk-taking) could be happier or more content despite 
those behaviors or perhaps because of them. While conceptually interest­
ing, this relationship may be somewhat tenuous, given the fact that it is 
weakened to a nonsignificant level when sex is Included. 
The relationship between General Well-being and Health Concern/Re­
sponsibility is similar to the Safety dimension just discussed. Health 
Concern was associated with greater ideologic well-being, greater situa­
tional well-being, and being female. Taking responsibility for one's 
health was related to a sense of purpose, commitment to goals, and 
satisfaction with one's place in life. Intuitively, it seems likely that 
a sense of contentment and satisfaction may be a prerequisite to making 
health a priority and taking responsibility for it. Moderating variables, 
such as age, may be Important in understanding this relationship. 
Attitude was associated only with greater emotional well-being. 
Although overlap in item content was not apparent, these dimensions appear 
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to reflect some underlying construct, or they may demonstrate a strong 
reciprocal relationship. Attitude scores, reflecting adequate social 
contact, taking time for oneself, and maintaining a positive attitude, 
were associated with less anxiety, less depression, and more self-
confidence and congruence as measured by emotional well-being. Again, 
this study was not designed to answer questions of cause and effect, 
although such findings could certainly support and validate a behavior 
change approach. That is, if the five behaviors comprising the Attitude 
dimension were shown to result in greater emotional well-being, some 
fairly concrete goals could be identified for behavioral interventions. 
It is equally plausible that both variables are measuring some form of 
psychological health but through different modalities, with Attitude 
measuring behaviors and emotional well-being assessing affective and -
cognitive components. 
Preventive Health Care had more General Well-being predictors than 
any other dimension. Greater ideologic and situational well-being were 
again significant predictors, suggesting that a sense of purpose and 
environmental congruence are associated with measures taken to prevent 
illness or Injury. Fewer recent life changes also predicted Preventive 
Health Care scores, suggesting that individuals may not be seeking health 
care when they need it most (i.e., when both stress and susceptibility to 
Illness are Increased due to recent changes). Alternatively, Preventive 
Health Care behaviors require some energy to carry out, as do most health 
behaviors, and may be undertaken when energy is available and not ex­
hausted by recent changes. Another interesting predictor was greater 
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physical complaints, which may be conceptualized as a form of negative 
reinforcement. Physical discomfort is an aversive experience which may 
be relieved by consulting health care professionals or taking other 
preventive measures. This relationship also Invites speculation regarding 
motivation for these behaviors. Are individuals "pushed" into these 
behaviors by physical symptoms, or are they "pulled" with the hope of 
remaining symptom free? Greater emotional well-being also emerged as a 
significant predictor, but only when accompanied by sex, with women 
showing higher Preventive Health Care scores than men. 
Exercise was associated with fewer physical complaints, greater 
ideologic and emotional well-being, and with being male. Although any of 
these relationships could be reciprocal (with the obvious exception of 
sex), physical complaints could conceivably preclude one from exercising, 
making this behavior more likely in symptom free individuals. Conversely, 
exercise enhances physical functioning and may serve to prevent physical 
symptomology. Similar reasoning may apply to the other predictors and the 
potential reciprocity between these variables. Clearly, experimental 
designs are needed to more precisely identify the direction of these 
relationships. 
Rest scores were predicted by fewer recent life changes, fewer 
physical complaints, and greater emotional well-being. The implication is 
that more rest or perhaps better rest occurs when the individual is 
essentially stress free, symptom free, and anxiety, depression and 
conflict free. Since Rest is a passive activity, the absence of inter­
ference from aversive stimuli appears to be the key to allowing Rest 
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behaviors to occur. 
The contribution of General Well-being components to health behavior 
Is more difficult to summarize because the relationships are so diverse. 
Each of the General Well-being components, with the exception of mental 
well-being, emerged as a significant predictor on at least two dimensions 
of health behavior, supporting a clear association between health behavior 
and other aspects of well-being. Furthermore, the differences in pre­
dictors across dimensions suggests that multiple models are needed to 
predict different kinds of health behaviors. 
4. How is the value assigned to health related to health protective 
behaviors? Value of health was significantly associated with a11 six 
dimensions of health behavior. Health as a terminal value, or product, 
predicted five of the six dimensions. Only Preventive Health Care was 
predicted by the Likert scale assessment of health value, and this was not 
a strong relationship, as it was weakened to a nonsignificant level with 
the inclusion of sex. Interestingly, no dimensions were associated with 
health as an instrumental value, or process. The implications of this 
product/process distinction may shed light on how individuals conceptual­
ize health. It appears that people may value health as an outcome, but 
place less value on the processes involved in getting it. However, the 
supported relationship between health behavior dimensions and value of 
health as product suggests that the means are related to the ends. 
5. How will the three sets of independent variables (Health Locus of 
Control, General Well-being, and Health Value) combine to predict health 
behaviors? The findings supported the hypothesis that different 
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predictors would be more salient for different health dimensions, thus 
suggesting multiple models. Collectively, the three sets of independent 
variables offered slightly more predictive power than the General Well-
being variables and provided models unique to each dimension. 
Health locus of control appeared to be an important predictor for 
three of the six dimensions. Individuals who perform Safety and Preven­
tive Health Care behaviors appear to believe that their health is under 
the control of some powerful other, while those who exercise believe they 
have personal control over their health. 
Value of health as product was part of the model only for Safety and 
Health Concern behaviors. Those who highly value health also choose safe 
behaviors, avoid unnecessary risks, and take responsibility for their 
health. 
Various components of General Well-being were important predictors 
for all six health behavior dimensions. Ideologic and situational well-
being were positively associated with Safety, Health Concern, and Pre­
ventive Health Care dimensions, while ideologic well-being was also 
associated with Exercise. Emotional well-being predicted Preventive 
Health Care, Exercise and Rest, and was the sole predictor for Attitude. 
Fewer Recent Events predicted Rest and Preventive Health Care, while fewer 
physical complaints also predicted Rest. When sex was excluded, physical 
complaints were positively related to Preventive Health Care and nega­
tively associated with Exercise. While sex altered the effect of some 
General Well-being variables, it had no notable effect on Health Locus of 
Control or Health Value. 
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Sex was an Important predictor for three dimensions, with women 
scoring higher on Safety and Preventive Health Care and men scoring higher 
on Exercise. 
6. Why do individuals engage in health protective behaviors? Which 
outcomes are most important, and are outcomes differentially valued for 
each dimension? For every dimension, Ho feel better physically' and Ho 
feel better psychologically' were among the top three reasons for per­
forming those health behaviors. ^Llve longer' was highly ranked for two 
dimensions (Safety and Preventive Health Care) as well as the general 
Health factor. While increasing the quantity of one's life appears to be 
an Important motivation for the performance of some health behaviors, 
improving the quality of one's life and 'feeling better' seem to be even 
greater incentives among this population. 
Examination of remaining perceived outcomes revealed different 
patterns for the different dimensions. 'Improve my appearance' was a the 
third and fourth most important outcome for the Health Concern and 
Exercise dimensions, respectively. Apparently, both Health Concern and 
Exercise behaviors go beyond a concern for one's health to include concern 
for one's appearance as well. 'Personal pleasure' was highly ranked for 
the Attitude, Exercise and Rest dimensions, supporting the hypothesis that 
health behaviors are not always performed for health related reasons, an 
assumption on which the Health Belief Model is based. 
The pattern of perceived outcomes most frequently endorsed has some 
Implications for behavioral interventions. The Importance consistently 
assigned to feeling better physically and psychologically across 
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dimensions suggests that these benefits must be promoted when attempting 
to elicit health behaviors. These outcomes are much more salient for this 
population than the possibility of a few extra years of life. To some 
degree this may reflect the relative efficacy of immediate and delayed 
reinforcements. In addition, these findings support personal pleasure as 
a legitimate outcome of health behaviors. This benefit deserves a much 
stronger endorsement by health promotion programs than it currently 
receives, especially given the reluctance with which health behavior 
change is often approached. 
Three perceived outcomes were not highly ranked for any health 
behavior dimension. ^Reduce my chanced of getting a minor illness' and 
^reduce my chances of getting a serious disease' were used to measure the 
salience of perceived threat, a Health Belief Model component, and 'meet 
peer and family expectations' was used as a measure of the normative 
beliefs component from the Behavioral Intention Model. 'Meet peer and 
family expectations' was ranked fourth for Preventive Health Care and 
Safety, while 'reduce my chances of getting a minor illness' was identi­
fied as the fourth most important reason for performing Rest behaviors. 
While these motivations may influence the performance of some health 
behaviors, they do not emerge as strong Incentives for this population. 
These findings suggest that the HBM and BIN may not be directly relevant 
for predicting health-protective behaviors in an asymptomatic population 
and lend credence to the distinction between disease-avoidance and health-
enhancement models. 
Identifying underlying motivations for performing various health 
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behaviors may offer some explanation for the relationships previously 
discussed involving health locus of control, general well-being, and 
health value. 'Living longer' was identified as an important outcome for 
Safety and Preventive Health Care, the same two dimensions which were 
associated with Powerful Others HLOC. Does valuing a longer life motivate 
an individual to seek the help or follow the advice of powerful others? 
Does this reflect a belief that powerful others have the answer to living 
longer? 
'Experiencing personal pleasure' was a salient outcome for Attitude, 
Exercise and Rest, dimensions which were positively associated with 
emotional well-being. While Preventive Health Care and Safety also showed 
some association with emotional well-being, these relationships were more 
tenuous and influenced by sex. To the extent that emotional well-being is 
similar or includes the experience of personal pleasure, it may serve as 
more of a goal or expected reinforcement for the performance of these 
behaviors, rather than a precursor. 
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SUMMARY AND CONCLUSIONS 
This study explored the relationships among health protective 
behaviors in an asymptomatic population and identified multiple dimen­
sions. Health locus of control, general well-being and health value 
collectively offered predictive models unique to each health behavior 
dimension. Perceived outcomes for the health behaviors were also assessed 
and were found to be differentially related to the various dimensions, 
providing suggestive evidence for underlying motivations. 
While conclusions regarding causation are purely speculative given 
the present data, the models which emerged do support the need for multi­
ple models given multiple dimensions. A single model cannot be expected 
to account for all forms of health behavior across populations or even 
within a given population. Greater predictability may have resulted by 
separating individuals who were consistent in their behavior from those 
who were inconsistent, as originally suggested by Langlie (1979). Degree 
of consistency is likely to alter the relationships among dimensions and 
may allow greater predictability, at least for those who behave consis­
tently. 
The perceived outcome data suggested that many reasons exist for per­
forming health behaviors, some of which are not related to health, such as 
improving appearance or experiencing pleasure. Behavioral interventions 
designed to elicit health behaviors would do well to emphasize benefits 
beyond improved health, since these may be more salient incentives. An 
exploration of the relationship between other terminal and instrumental 
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values and the health behavior dimensions may further illuminate this 
point. In addition, the relationships between sex, values, and perceived 
outcomes may also add to the current knowledge regarding underlying 
motivations. 
Sex appears to be an important variable in the study of health pro­
tective behaviors, either strengthening or altering relationships among 
other variables. An important area for future studies may be an investi­
gation of sex roles, including how the construct of androgyny might 
contribute to physical and psychological health. Such an investigation 
may elucidate the relationships between sex and health dimensions more 
clearly than was possible with this study. 
Existing models of health behavior appear to be based on a disease-
avoidance philosophy, rather than a health-enhancement philosophy. This 
may be appropriate for symptomatic populations who are experiencing some 
threat to their health, but the health behaviors of an asymptomatic popu­
lation appear to be motivated more by health-enhancement. Given evidence 
that individuals conceptualize health as more than absence of disease 
(Millstein & Irwin, 1987), primary prevention efforts may need to focus on 
alternative outcomes in order to elicit appropriate health behaviors. 
Understanding the health consequences of one's choices has been 
posited as the ultimate test of health education (Burt, 1984). However, 
understanding underlying motivations for one's choices may be the ultimate 
test of successful behavior change interventions. Health behavior in an 
asymptomatic population may best be conceptualized as an approach response 
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rather than avoidance of disease. Identifying reinforcements salient 
enough to elicit an approach response will be essential to successful 
lifestyle management. 
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APPENDIX A: 
INFORMED CONSENT STATEMENT 
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Informed Consent Statement 
This research project is aimed at exploring the relationships among 
various health-protective behaviors and identifying variables which are 
important to the development of a healthy lifestyle. You will be asked to 
complete several questionnaires concerning your health habits, beliefs, 
and attitudes. Your personal values will also be assessed. 
Participation in this project will involve no more than one hour 
today and 45-50 minutes at the next scheduled session. You must complete 
both sessions to receive the extra credit points. 
This study depends on your careful and honest responses to each 
question. Be assured that confidentiality will be maintained at all 
times. Once all the information has been collected, your responses will 
be identified only by a subject number. If questions arise about any task 
during this experiment, please ask the experimentor to assist you. 
Participation in this experiment is voluntary. If you understand the 
nature and purpose of this study and agree to participate, please sign 
below. 
Signature Date 
Print your full name 
Now record the number at the top of this sheet onto the answer sheet 
in the space labeled "identification number" and fill in the corresponding 
circles below. This is how your responses will be identified. 00 NOT 
fill in your name or any other identifying information. When you have 
recorded the number onto the answer sheet, tear off this sheet and pass it 
in. Then you may proceed with the experiment. 
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APPENDIX B: 
HEALTH BEHAVIORS QUESTIONNAIRE 
103 
Health Behaviors 
The following list contains 50 common health practices. Please 
indicate the frequency for vour performance of each behavior, using the 
scale to the left and filling in the corresponding space on the answer 
sheet. Work carefully, and think about each health behavior separately. 
How often do you: 
1. Eat sensibly 
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2. Get enough sleep 1 2 3 4 5 
3. Keep emergency phone numbers near the phone 1 2 3 4 5 
4. Get enough relaxation 1 2 3 4 5 
5. Have a first aid kit in your home 1 2 3 4 5 
6. Destroy old or unused medicines 1 2 3 4 5 
7. See a doctor for a regular checkup 1 2 3 4 5 
8. Pray or live by principles of religion 1 2 3 4 5 
9. Avoid getting chilled 1 2 3 4 5 
10. Watch your weight 1 2 3 4 5 
11. Do things in moderation 1 2 3 4 5 
12. Get enough exercise 1 2 3 4 5 
13. Avoid high crime areas 1 2 3 4 5 
*14. Smoke 1 2 3 4 5 
IS. Check the condition of electrical 
appliances, the car, etc. 1 2 3 4 5 
*16. Let things "get you down" 1 2 3 4 5 
17. Fix broken things around home right away 1 2 3 4 5 
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18. See a dentist for a regular checkup 
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19. Avoid contact with doctors when feeling okay 1 2 3 4 
20. Spend free time out of doors 1 2 3 4 
*21. Overwork 1 2 3 4 
22. Limit foods like sugar, coffee, fats, etc. 1 2 3 4 
23. Avoid over-the-counter (OTC) medicines 1 2 3 4 
*24. Accept health advice from lay friends, 
neighbors, relatives, etc. 1 2 3 4 
25. Take vitamins 1 2 3 4 
*26. Drink alcohol 1 2 3 4 
27. . Wear a seat belt when in a car 1 2 3 4 
28. Avoid high pollution areas 1 2 3 4 
29. Discuss health with lay friends and relatives 1 2 3 4 
30. Use dental floss 1 2 3 4 
31. Stay within the speed limit 1 2 3 4 
*32. Drive after drinking 1 2 3 4 
33. Know your cholesterol level 1 2 3 4 
34. Take a yearly vacation 1 2 3 4 
35. Read books or articles about health 1 2 3 4 
36. Vigorously exercise at least 3 times/week 1 2 3 4 
37. Get appropriate immunizations 1 2 3 4 
38. Read labels for nutritional information 1 2 3 4 
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39. Express your feelings 
40. Take unnecessary risks 
41. Eat breakfast 
42. Sleep 7-8 hours per night 
43. Have enough social contact 
44. Maintain a positive attitude 
45. Have a working smoke alarm in your home 
46. Avoid additives and preservatives 
47. Use stairs when going up 3 flights or less 
48. Take time for yourself 
49. Stay within 10% of your ideal weight 
50. Include recreation in your schedule 
•Indicates reversed items. 
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APPENDIX C: 
MULTIDIMENSIONAL HEALTH LOCUS OF CONTROL SCALES 
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Multidimensional Health Locus of Control Scales 
The following items measure your personal beliefs regarding some health-
related issues. Beside each statement is a scale which ranges from 
strongly disagree (1) to strongly agree (6). For each item, circle the 
number that represents the extent to which you disagree or agree with the 
statement. 
Please answer these items carefully, but do not spend too much time on any 
one item. As much as you can, try to respond to each item independently. 
When making your choice, do not be influenced by your previous choices. 
It is important that you respond according to your actual beliefs and ngi 
according to how you feel you should believe or how you think we want you 
to believe. 
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1. If I get sick, it is my own behavior which «/) s «/> </> s oo 
determines how soon I get well again. 12 3 4 5 6 
2. No matter what I do, if I am going to get sick, 
I will get sick. 12 3 4 5 6 
3. Having regular contact with my physician is the 
best way for me to avoid illness. 12 3 4 5 6 
4. Most things that affect my health happen to me 
by accident. 12 3 4 5 6 
5. Whenever I don't feel well, I should consult a 
medically trained professional. 12 3 4 5 6 
6. I am in control of my health. 12 3 4 5 6 
7. My family has a lot to do with my becoming sick 
or staying healthy. 12 3 4 5 6 
8. When I get sick, I am to blame. 12 3 4 5 6 
9. Luck plays a big part in determining how soon 
I will recover from an illness. 12 3 4 5 6 
10. Health professionals control my health. 12 3 4 5 6 
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My good health is largely a matter of 
good fortune. 12 3 4 5 6 
The main thing which affects my health is what 
I myself do. 12 3 4 5 6 
If I take care of myself, I can avoid illness. 12 3 4 5 6 
When I recover from an illness, it's usually because 
other people (e.g., doctors, nurses, family, friends) 
have been taking good care of me. 12 3 4 5 6 
No matter what I do, I'm likely to get sick. 12 3 4 5 6 
If it's meant to be, I will stay healthy. 12 3 4 5 6 
If I take the right actions, I can stay healthy. 12 3 4 5 6 
Regarding my health, I can only do what my doctor 
tells me to do. 12 3 4 5 6 
If I become sick, I have the power to make myself 
well again. 12 3 4 5 6 
Often I feel that no matter what I do, if I am 
going to get sick, I will get sick. 12 3 4 5 6 
If I see an excellent doctor regularly, I am less 
likely to have health problems. 12 3 4 5 6 
It seems that my health is greatly influenced by 
accidental happenings. 12 3 4 5 6 
I can only maintain my health by consulting 
health professionals. 12 3 4 5 6 
I am directly responsible for my health. 12 3 4 5 6 
Other people play a big part in whether I stay 
health or become sick. 12 3 4 5 6 
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1 2 3 4 5 6 
Whatever goes wrong with my health is my 
own fault. 
When I am sick, 1 just have to let nature run its 
course. 12 3 4 5 6 
Health professionals keep me healthy. 12 3 4 5 6 
When I stay healthy I'm just plain lucky. 12 3 4 5 6 
My physical well-being depends on how well I 
take care of myself. 12 3 4 5 6 
When I feel ill, I know it is because I have not 
been taking care of myself properly. 12 3 4 5 6 
The type of care I receive from other people is 
what is responsible for how well I recover from 
an illness. 12 3 4 5 6 
Even when I take care of myself, it's easy to get 
sick. 1 2 3 4 5 6 
When I become ill, it's a matter of fate. 12 3 4 5 6 
I can pretty much stay healthy by taking good 
care of myself. 12 3 4 5 6 
Following doctor's orders to the letter is the 
best way for me to stay healthy. 12 3 4 5 6 
ne 
APPENDIX D: 
GENERAL WELL-BEING QUESTIONNAIRE 
Ill 
A. Circle the number that best describes the extent to which you agree or disagree with these 
statements: 
1. Without the right breaks, it is difficult to get ahead. 
2. If I take care of myself, I can avoid illness. 
3. Being open to change causes you to be indecisive. 
4. There Is a master plan or spiritual design to the world. 
5. I rarely get what i really want. 
6. For me, life lacks meaning or a central purpose. 
7. 1 am "master of my fate." 
8. Getting to the top is always worth the effort. 
9. 1 have little Influence over the things that happen to me. 
10. I get annoyed when 1 have to wait. 
11.1 tend to worry about how things turn out. 
12. It is better for me to avoid thinking about my health. 
13. When I make plans, I'm almost certain they will work. 
14. I feel no strong commitment to a major life goal or set of goals. 
15. Spiritual or non physlcal forces Influence my life. 
16. A person should hold himself above less capable people. 
17. There Is no special advantage In having a private physician who 
knows you. 
18. I still feel resentment about some things that have happened to me. 
19. Something seems to stop me from doing what I want to do. 
20. It is Important to actively help other people or society. 
21. Issues get confused when people look at both sides. 
22. I don't particuiary enjoy competitive activities. 
23. I make a special effort to stay healthy. 
24. A person's soul or spirit continues after death. 
25. When essential to meet physical necessities, stealing is O.K. 
26. Adjusting to a new situation is more important than controlling it. 
27. It is myself rather than a doctor that keeps me healthy. 
28. 1 think that I am living fully. 
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29. Religious beliefs should not be questioned. 
30. The reason I am nice to others is so that they will be nice to me. 
31. Having a good insurance policy keeps one from worrying about 
taking care of one's health. 
32. I react to problems in an easy going manner. 
33. I am usually conscious of the relationship between my life goals 
and the activities I pursue. 
34. Today is more important than yesterday or tomorrow. 
35. People who never get sick are just plain lucky. 
36. People can make things happen merely by their thoughts. 
37. In today's world It Is difficult to be creative or come up with new 
ideas that are useful. 
38. It is important to be honest and frank, even if it hurts. 
39. I have a view or framework that allows me to understand why I'm alive. 
40. What happens to me is my own doing. 
41. No matter what I do, if I'm going to get sick, I will get sick. 
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B For each of the following items circle the number that represents that relative value of that item 
to you: 
42. Expansion: to develop, grow, or have accomplishments. 
43. Economic: to have money, superiority or independence. 
44. Relation: to have close relationship and understanding with people 
and things. 
45. Religion: to live in accordance with religious beliefs. 
46. Contribution: to promote equality, harmony, or service. 
4^ 
2 
2 
2 
2 
2 
y 
^ 4? 
3 
3 
3 
3 
3 
/ 
4:^  
5 
5 
5 
5 
5 
r 
113 
C- Circle the number that represents how these statements describe your general style of life: 
/ / // / 
47. I get at least 30 minutes of strenuous physical activity two or more 
times a week. 2 3 5 
48. 1 handle problems without getting frustrated. 2 3 5 
49. Dally 1 spend some time at a recreational activity. 2 3 5 
50. 1 maintain a good body weight. 2 3 5 
51. My working conditions are well organized and orderly. 2 3 5 
52. 1 am involved with a civic or social organization. 2 3 5 
53. Each day 1 eat some fresh fruit or raw salad. 2 3 5 
54. 1 smoke or chew tobacco. 2 3 5 
55. Each day 1 smoke the equivalent of one pack or more of cigarettes. 2 3 5 
56. Each day 1 participate in some physical exercise. 2 3 5 
57. Problems with having or managing money bother me. 2 3 5 
58. Where 1 live is comfortable and fairly quiet. 2 3 5 
59. Religious activities are an Important part of my life. 2 3 5 
60. 1 have a trusted person with whom 1 can discuss problems. 2 3 5 
61. The amount of sleep and rest 1 get is just about right. 2 3 5 
62. 1 attend study groups, classes, or seminars. 2 3 5 
63. 1 take tranquilizers or sleeping pills. 2 3 5 
64. 1 enjoy being with the people around me. 2 3 5 
65. 1 read non-fiction books or magazines. 2 3 5 
66. 1 go to a doctor for health needs other than sickness or injury. 2 3 5 
67. 1 get seven to eight hours of sleep at night. 2 3 5 
68. 1 have a dental checkup at least once a year. 2 3 5 
69. Each day 1 have more than two alcoholic drinks. 2 3 5 
70. 1 feel bad as a result of drinking or using drugs. 2 3 5 
71. When 1 have problems, 1 try to work them out right away. 2 3 5 
72. 1 have enough money for the standard of living 1 want. 2 3 5 
73. lam lonely. 2 3 5 
74. 1 take unnecessary chances. 2 3 5 
75. Each day 1 take a walk or spend some time outdoors. 2 3 5 
« 
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76. I get into arguments. 
77. I sleep all night without interruptions. 
78. I eat snacks between meals. 
79. I exchange harsh words with someone close to me. 
80. In a 24 hour period I watch more than 2 hours of TV. 
81. There is a lot of stress in my work. 
82. Each day I have a coke or soft drink. 
83. I use drugs for purposes other than medical treatment. 
84. I get mad enough to hit things or people. 
85. Even though I probably should go to a doctor, I don't In order to save 
money, time, or effort. 
86. On a daily basis I have some form of meditation, prayer, or reflection. 
87. When riding in a car, I wear seat belts. 
88. Each day I eat a good breakfast. 
89. My present job is a big source of satisfaction to me. 
90. 1 go to a hospital emergency room when I want treatment. 
91. People don't seem to understand me. 
92. Teaching or learning is an important activity for me. 
93. Leisure or recreational activities are a waste of my time. 
94. My financial situation makes me work too hard. 
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D . Circle the number that represents how often you have the feelings described: 
y / ^  y 
95. I feel rested. 1 2 3 4 5 
96. I am comfortable In my surroundings. 1 2 3 4 5 
97. interesting things happen to me. 1 2 3 4 5 
98. I accomplish things that are important to me. 1 2 3 4 5 
r 
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99. My body causes me trouble. 1 2 3 5 
100. It Is difficult for me to relax. 1 2 3 5 
101. There Is a big difference between how 1 am and how 1 should be. 1 2 3 5 
102. Life Is enjoyable for me. 1 2 3 5 
103. Conflicting things confuse me. 1 2 3 5 
104. 1 think my appearance is O.K. 1 2 3 5 
105. 1 am aware of it when my hands or feet tap or wiggle. 1 2 3 5 
106. There seems to be a lot of conflict and tension around me. 1 2 3 5 
107. 1 am happy and contented. 1 2 3 5 
108. Things seem to be over my head. 1 2 3 5 
109. 1 feel strong and capable. 1 2 3 5 
110. When 1 feel sad, 1 know why. 1 2 3 5 
111. 1 fit In well with the people around me. 1 2 3 5 
112. 1 am blue or down hearted. 1 2 3 5 
113. r seem to belong where 1 am. 1 2 3 5 
114. 1 feel pretty good about myself. 1 2 3 5 
(15. 1 get along well with my conscience. 1 2 3 5 
116. 1 would like to run away and start all over. 1 2 3 5 
117. 1 get things done efficiently and on time. . 1 2 3 5 
118. My stomach gets a tight or f luttery feeling. 1 2 3 5 
119. 1 get angry, or irritated. 1 2 3 5 
120. 1 have no difficulty in making up my mind. 1 2 3 5 
121. 1 am bothered by being unable to sleep. 1 2 3 5 
122. 1 feel good about my line of work. 1 2 3 5 
123. 1 feel worthless. 1 2 3 5 
124. 1 am a valuable member of a family or group. 1 2 3 5 
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. Circle the number that indicates the number of times during the past month you have: 
125. Been late or absent from work due to health. 0 12 35 6-8 9-t-
126. Had headaches. 0 12 3-5 6-8 g-K 
127. Felt dizzy or faint. 0 12 3-5 6-8 94 
128. Had a poor appetite. 0 1-2 3-5 6-8 94-
129. Notice heart beating fast. 0 12 3-5 68 94 
130. Had nausea or upset stomach. 0 1-2 3-5 6-8 9 + 
131. Had constipation or diarrhea. 0 1-2 3-5 6-8 94 
132. Been bothered with pains (e.g., neck, back, shoulder. 
chest, or stomach) 0 1-2 3-5 6 8 94 
133. Felt exhausted or fatigued. 0 1-2 3-5 6-8 94 
134. Had difficulty falling asleep. 0 1-2 3-5 6-8 94 
135. Had a cold or other illness. 0 1-2 3-5 6-8 94 
Circle the number that indicates the number of times that each of these events have occurred to 
you in the past twelve months: 
136. Loss or separation from someone who has been close to you. 0 2 3 44 
137. Marriage, divorce, or sex problem. 0 2 3 44 
138. Major illness, accident, or Injury. 0 2 3 44 
139. Major change in work activities, responsibility, or hours. 0 2 3 44 
140. Taking on a sizable debt or had money problems. 0 2 3 44 
141. Major change in social activities. 0 2 3 44 
142. Outstanding set back or failure. 0 2 3 44 
143. Change in residence or job. 0 2 3 44 
01980 R. J. Wheeler. Reproduced with permission. 
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APPENDIX E: 
VALUE RANKING 
118 
Valws Ranking 
Below are 19 values listed in alphabetical order. Your task is to 
rank them in terms of their importance to as guiding principles in 
vour life. Place a 1 by the value that is most important to you, a 2 by 
the value that is next in importance, and so forth. The number 19 should 
be assigned to the value that you hold as least important. Work slowly 
and think carefully. If you change your mind, feel free to change your 
answers. 
A comfortable life (A prosperous life) 
An exciting life (A stimulating, active life) 
A sense of accomplishment (Lasting contribution) 
A world at peace (Free of war and conflict) 
A world of beauty (Beauty of nature and the arts) 
Equality (Brotherhood, equal opportunity for all) 
Family security (Taking care of loved ones) 
Freedom (Independence, free choice) 
Happiness (Contentedness) 
Health (Physical and mental well-being) 
Inner harmony (Freedom from inner conflict) 
Mature love (Sexual and spiritual intimacy) 
National security (Protection from attack) 
Pleasure (An enjoyable, leisurely life) 
Salvation (Saved, eternal life) 
Self-respect (Self-esteem) 
Social recognition (Respect, admiration) 
True friendship (Close companionship) 
Wisdom (A mature understanding of life) 
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This is a different set of values, but the directions are the same. 
Rank the following values from 1 to 19, in terms of their importance in 
Assign a 1 to the value that is the most important to you, a 2 
to the value that is next in Importance, and so forth, until you have 
ranked all 19 values, with 19 being the value that is least important in 
your life. Please work carefully. 
Ambitious (Hard-working, aspiring) 
Broadminded (Open-minded) 
Capable (Competent, Effective) 
Cheerful (Lighthearted, joyful) 
Clean (Neat, tidy) 
Couragous (Standing up for your beliefs) 
Forgiving (Willing to pardon others) 
Healthy (Physically and mentally fit) 
Helpful (Working for the welfare of others) 
Honest (Sincere, truthful) 
Imaginative (Daring, creative) 
Independent (Self-reliant, self-sufficient) 
Intellectual (Intelligent, reflective) 
Logical (Consistent, rational) 
Loving (Affectionate, tender) 
Obedient (Dutiful, respectful) 
Polite (Courteous, well-mannered) 
Responsible (Dependable, reliable) 
Self-controlled (Restrained, self-disciplined) 
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APPENDIX F: 
RANKING TASK FOR PERCEIVED OUTCOMES OF 
HEALTH BEHAVIORS ENDORSED 
121 
Listed below are the health behaviors that you reported performing 
"Always" or "Almost always". For each behavior listed, rank order vour 
personal reasons for doing it, using the following list. Some reasons may 
not apply for a given behavior. For each behavior, use ONLY the reasons 
that apply, and rank them in order of importance to vou. 
Example: Suppose "Eating sensibly" is the first behavior listed. If 
living longer is your MOST IMPORTANT reason for eating sensibly, feeling 
better physically is your second most important reason, and improving your 
appearance is your third most important reason, you would enter "a, b, d" 
in the blanks to the right. If you eat sensibly for no other reasons than 
these three, you would stop there and go on to the next item. 
REASONS FOR PERFORMING HEALTH BEHAVIORS: 
a. live longer 
b. feel better physically (e.g., more energy) 
c. feel better psychologically (e.g., better self-image, tension 
relief) 
d. Improve my appearance 
e. reduce my chances of getting a minor illness (e.g., cold or flu) 
f. reduce my chances of getting a serious disease (e.g., cancer or 
heart disease) 
g. meet peer or family expectations 
h. experience personal pleasure 
YOUR RANK ORDER 
1 2 3 4 5 6 7 8 
In order to 
In order to 
In order to 
in order to 
in order to 
In order to 
In order to 
In order to 
In order to 
In order to 
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REASONS FOR PERFORMING HEALTH BEHAVIORS: 
a. live longer 
b. feel better physically (e.g., more energy) 
c. feel better psychologically (e.g., better self-image, 
tension relief) 
d. improve my appearance 
e. reduce my chances of getting a minor illness (e.g., cold 
or flu) 
f. reduce my chances of getting a serious disease (e.g., 
cancer or heart disease) 
g. meet peer or family expectations 
h. experience personal pleasure 
YOUR RANK ORDER 
1 2 3 4 5 6 7 8 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
in order to 
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APPENDIX G: 
HEALTH INFORMATION QUESTIONNAIRE 
124 
Health Information Questionnaire 
Instructions: Please complete the questions below by circling 
the answer which best applies to you. 
AGE: 
CURRENT GRADE LEVEL: 
1) freshmen 2) sophomore 3) junior 4) senior 5) other 
SEX: 0) male 1) female 
MARITAL STATUS: 1) single 2) married 3) divorced 4) widowed 
RACE: 1) White or Caucasian 4} American Indian 
2) Black or Afro-American 5) other 
3} Oriental or Asian 
Do you have any acute illness, chronic condition or physical 
disability now? 0) no 1) yes 
How would you describe your physical health? 
1) poor 2) fair 3) good 4) excellent 
Compared with others my age, I am 1) more likely to get sick 
2) about as likely to get 
3) less likely to get sick 
Has a family member or close friend experienced a change in 
health condition within the past year? 0) no 1) yes 
Do you have a family history of chronic health problems? 
0) no 1) yes IF YES, please list: 
Did you participate in competetive sports in high school? 
0) no 1) Yes 
In college? 0) no 1) yes 
Have you had surgery for a sports-related injury? 0) no 1) yes 
Do you know your heart rate? 0) no 1) yes 
IF YES, please specify: beats per minute. 
Do you know your blood pressure? 0) no 1) yes 
IF YES, please specify: 
125 
* Please respond to the following using the scale to the left. 
Strongly Strongly 
Disagree Agree 
1) If you don't have your health, 
you don't have anything. 12 3 4 5 6 7 
2) There are many things I care 
about more than my health. 12 3 4 5 6 7 
3) I hardly ever think about my health. 12 3 4 5 6 7 
4} My health is not as good as I would 
like it to be. 12 3 4 5 6 7 
5) Good health is of only minor 
importance in a happy life. 12.34567 
6) There is nothing more important than 
good health. 12 3 4 5 6 7 
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APPENDIX H: 
CORRELATIONS BETWEEN 7 DEPENDENT VARIABLES 
AND 13 INDEPENDENT VARIABLES 
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128 
Independent 
HLQG 
Exercise Rest Health Int Pow Cha 
.134** 
.507**** ,424**** 
.184*** .004 .170*** 
-.028 .047 .089 -.096 
-.094 -.082 -.152** -.366**** .333**** 
-.188*** -.227**** -.237**** -.020 -.084 .050 
-.282**** -.266**** -.291**** -.092 .039 .144** 
.179*** .132** .323**** .256**** -.274**** -.466**** 
.274**** .106* .518**** .185*** -.042 -.172*** 
.262**** .182*** .589**** .112* .020 -.205**** 
.377**** 328**** .566**** .174*** -.057 -.194**** 
.169*** .144** .239**** .138** .071 -.063 
.108* .051 .149** .127* .049 -.045 
.077 .002 .132** .183*** .105* -.120* 
-.162** -.036 .227**** 
O
 
o
 1 .048 .020 
Variables 
General Well-being 
REE PCP MEN IDE 
Safety 
Health Concern 
Attitude 
P. Health Care 
Exercise 
Rest 
Health 
Internal 
Powerful Other 
Chance 
REE 
PCP .319**** 
Mental -.130** -.241**** 
Ideology .002 -.117* .351**** 
Situation -.274**** -.331**** .415**** .393**** 
Emotional -.345**** -.460**** .455**** .380**** 
Product -.131** -.115* .028 .078 
Process -.145** -.074 .040 .108* 
Likert -.161** -.089 .005 .043 
Sex .073 .171*** C
M
 o
 .178*** 
130 
Health Value 
SIT END Product Process Likert Sex 
.669**** 
.107* 
.058 
.130** 
.206**** 
.167*** 
.083 
.069 
-.034 
.513**** 
.219**** 
.034 
.205**** 
.011 .104* 
